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EXECUTIVE SUMMARY 

This report presents the Human Health Risk Assessment (HHRA) and Ecological Risk 
Assessment (ERA) for the 425-acre No Name Gulch Drainage Exposure Unit (EU) 
(NNEU) at the Rocky Flats Environmental Technology Site (RFETS). The purpose of 
this report is to assess potential risks to human health and ecological receptors posed by 
exposure to contaminants of concern (COCs) and ecological contaminants of potential 
concern (ECOPCs) remaining at the NNEU after completion of accelerated actions. 

Vanadium was selected as the only COC for surface soil/surface sediment. No COCs 
were selected for subsurface soil/subsurface sediment. Results of the risk characterization 
for the HHRA indicate that estimated non-cancer hazard quotients (HQs) for the wildlife 
refuge worker (WRW) and the wildlife refuge visitor (WRV) in the NNEU are 
approximately 0.1, which is protective of these human receptors (i.e., an HQ < 1). 

In the ERA, ECOPCs in surface soil were identified for non-Preble’s jumping mouse 
(PMJM) and PMJM receptors. ECOPCs for selected populations of non-PMJM receptors 
included antimony, barium, copper, mercury, molybdenum, nickel, tin, bis(2- 
ethylhexyl)phthalate, di-n-butylphthalate, and total polychlorinated biphenyls (PCBs). 
ECOPCs for individual PMJM receptors included nickel, vanadium, and zinc. No 
ECOPCs were identified in subsurface soil. The ECOPC/receptor pairs were evaluated in 
the risk characterization using a range of EPCs, exposure scenarios, and toxicity 
reference values (TRVs) to give a range of risk estimates. Overall, no significant risks to 
wildlife receptors that may use the NNEU are predicted. 0 
The high species diversity and continued use of the site by numerous vertebrate species 
verify that habitat quality for these species remains acceptable and the ecosystem 
functions are being maintained. Data collected on wildlife abundance and diversity 
indicate that wildlife populations are stable and species richness remains high during 
remediation activities at RFETS, including wildlife using the NNEU. Overall, no 
significant risks to survival, growth, and reproduction are predicted for the ecological 
receptors evaluated in the NNEU. 

. 

U 
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~ 0 1.0 NO NAME GULCH DRAINAGE EXPOSURE UNIT 

I This volume of the Comprehensive Risk Assessment (CRA) presents the Human Health 
Risk Assessment (HHRA) and’ Ecological Risk Assessment (ERA) for the No Name 
Gulch Drainage Exposure Unit (EU) (NNEU) at the Rocky Hats Environmental 
Technology Site (RFETS) (Figure 1.1). 

The HHRA and ERA methods and selection of receptors are described in detail in the 
Final CRA Work Plan and Methodology, Revision 1 (DOE ZOOS), hereafter referred to as 
the CRA Methodology. A summary of the risk assessment methods, including updates 
made in consultation with the regulatory agencies, are summarized in Appendix A, 
Volume 2, Section 2.0 of the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation-Remedial InvestigatiodCorrective Measures Study (CMS)-Feasibility 
Study (RWS) Report. The anticipated future land use of RFETS is a wildlife refuge. Two 
human receptors, a wildlife refuge worker (WRW) and a wildlife refuge visitor (WRV), 
are evaluated in this risk assessment consistent with this land use. A variety of 
representative terrestrial and aquatic receptors are evaluated in the ERA including the 
Preble’s meadow jumping mouse (PMJM), a federally listed threatened species present at 
the RFETS. 

1.1 No Name Gulch Drainage Exposure Unit Description 

0 

0 

9 

This section provides a brief description of the NNEU, including its location at RFETS, 
historical activities in the area, topography, surface water features, vegetation, and . 
ecological resources. A more detailed description of these features and additional 
information regarding the geology, hydrology, and soil types at RFETS is included in 
Section 2.0, Site Physical Characteristics, of the Remedial Investigatiofleasibility Study 
(RWS) Report. This information is also summarized in Volume 2 of Appendix A of the 
RWS Report. 

The Historical Release Report (HRR) (DOE 1992a) and annual updates to the HRR 
provide descriptions of known or suspected releases of hazardous substances that 
occurred at RFETS. The original KRR organized these known or suspected historical 
sources of contamination as Individual Hazardous Substance Sites (MSSs), Potential 
Areas of Concern (PACs), or Under Building Contamination (UBC) sites (hereafter 
referred to as MSSs). Individual MSSs and groups of MSSs were also designated as 
Operable Units (OUs). Over the course of cleanup under the 1991 Interagency 
Agreement (IAG) and the 1996 Rocky Flats Cleanup Agreement (RFCA), the U.S. 
Department of Energy (DOE) has thoroughly investigated and characterized 
contamination associated with these MSSs. MSSs have been dispositioned through 
appropriate remedial actions or by determining that No Further Accelerated Action 
(NFAA) is required, pursuant to the applicable IAG and RFCA requirements. Some OUs 
have also been dispositioned in accordance with an OU-specific Corrective Action 
DecisiodRecord of Decision (CADROD). 

DENIM)3200501 I .DOC 
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A more detailed description of the OU and MSS history at RFETS is included in 
Section 1 .O, Site Background of the RYFS Report. This information is also briefly 
summarized in Volume 2 of Appendix A of the RYFS Report. 

Several MSSs exist within the NNEU (Table 1.1 and Figure 1.2). All the MSSs have 
regulatory agency approved NFAAs. This is documented in the Annual Updates to the 
Historical Release Report as noted in Table 1.1. Only two IHSSs required remedial 
action. The Present Landfill (MSS 114) is a Resource Conservation and Recovery Act 
(RCRA) interim status unit, and was closed in 2005 by construction of an engineered cap 
for containment of the buried waste. Contamination at the North Firing Range (PAC NW- 
1505) was addressed through an accelerated action soil removal in 2005. 

. 1.1.1 Exposure Unit Characteristics and Location 

The 425 acre NNEU is located in the north-central portion of R E T S  (Figure 1.1). It has 
the following distinguishing features: 

0 The NNEU is located within the Buffer Zone (BZ) Operable Unit (OU) and is 
outside the Industrial Area, where most historically RFETS operations occurred. 

The Present Landfill is a prominent historical potential source area within the 
NNEU. Closure activities are complete. 

0 The NNEU includes most of the No Name Gulch Drainage. Approximately one- 
third of a mile downstream from the eastern boundary of the NNEU is the 
confluence of No Name Gulch with Walnut Creek. 

0 The NNEU is generally upwind from the IA and is hydrologically cross-gradient 
from the IA. 

The NNEU is bounded by the Upper Walnut Drainage EU (UWNEU) to the south, the 
Inter-Drainage EU (IDEU) to the north and west, and the Lower Walnut Drainage EU 
(LWNEU) to the east. 

1.1.2 Topography and Surface Water Hydrology 

The NNEU is an eroded alluvial terrace that slopes gently to the northeast. It is drained 
by No Name Gulch, McKay, Ditch, and Dry Creek. No Name Gulch and Dry Creek join 
Walnut Creek in the UWNEU and LWNEU. McKay Ditch discharges to the McKay 
Bypass Extension Pipeline, which crosses under Indiana Street, and discharges to Great 
Western Reservoir. 

A recent aerial photograph of the NNEU is shown in Figure 1.3.  The most noticeable 
features of the area are the Present Landfill (the large disturbed area in the western 
portion of the EU), and the East Landfill Pond. West-southwest of the Present Landfill is 
the North Firing Range (PAC NW-1505).  Upper Church Ditch forms the northern 
boundary of the NNEU. McKay ditch conveys surface water around the landfill area. 
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Elevations in the NNEU range from 6,035 ft msl at the westernmost point of the NNEU 
to 5,760 ft msl where No Name Gulch leaves the NNEU and enters the UWNEU. 

1.1.3 Flora and Fauna 

Vegetation in the NNEU is predominantly grassland. The major components are mesic 
mixed grasslands, xeric tallgrass prairie, and disturbedreclaimed areas (Figure 1.4). The 
mesic mixed grassland is comprised of western wheatgrass (Agropyron smithii), blue 
grama (Bouteloua gracilis), side-oats grama (Bouteloua curtipendulu), prairie junegrass 
(Koeleriu pyrumidatu), Canada bluegrass (Poa compressa), Kentucky bluegrass (Pou 
pratensis), green needlegrass (Stipa virigulu), and little bluestem (Andropogon 
scoparius). The xeric tallgrass prairie is distinguished by the plant species big bluestem 
(Andropogon gerardii), little bluestem (Andropogon scoparius), Indian-grass 
(Sorghastmm nutans), prairie dropseed (Sporobolus heterolepis), and switchgrass 
(Panicum virgatum). Xeric grasslands within the EU occur on the gently sloping 
pediment areas and mesic mixed grasslands are found on steeper hillsides slopes. Many 
areas around the former landfill were disturbed and have been reclaimed by reseeding or 
are recovering naturally by invading vegetation (DOE 2004). Recently reseeded areas, 
especially upon the capped landfill surface, comprise blue grama, western wheatgrass, 
buffalo grass (BuchZoe dactyZoides), side-oats grama, and sweet clover (Melilotus sp) (K- 
H 2002a). Areas reseeded in the past contain non-native grasses such as smooth brome 
(Bromus inermis), crested wheatgrass (Agropyron cristutum) and intermediate wheat 
grass (Thinopyrum intermedium). Naturally recovering areas are in early successional 
stages and are dominated by weedy species such as diffuse knapweed (Centaurea 
difsusa), St. Johnswort (Hypericum perforaturn), musk thistle (Carduus nutans), and other 
annualbiennial species. 

Below the dam, very little disturbance has occurred and vegetation communities are 
native. No Name Gulch is found below the dam and contains seasonally wet areas that 
support wet meadows, short marshlands, short upland shrublands and riparian woodlands. 
These areas are only seasonally wet. Uplands are predominantly mesic mixed grasslands. 

The NNEU supports grassland habitats important to wildlife, but areas that have been 
disturbed, especially above the landfill pond dam, are recovering and offer 1,ow habitat 
value. Grasslands and other vegetation communities are in good condition below the dam 
and offer high quality wildlife habitat. 

RFETS, including the NNEU, supports a wide variety of terrestrial wildlife: large and 
small mammals, birds, reptiles, and amphibians. This relatively rich animal community 
is, in part, due to the isolation of RFETS from the increasing human activity in the 
surrounding areas. Few specific wildlife surveys have been conducted within the NNEU, 
except where specified below. Therefore, the information presented is based on what has 
been found in similar habitats elsewhere at the site. Furthermore, a decade of ecological 
monitoring across FCFETS reveals many insights about general ecosystem health in 
habitats similar to what is found within the NNEU. 
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The most abundant large mammal is the mule deer (Odocoileus hemionus). White-tailed 
deer (Odocoileus virginianus) have also been infrequently observed on RFETS but not 
within the NNEU likely due to the lack of woody cover that they prefer. Mule deer 
frequent all parts of RFETS (14 mi2) year-round and use portions of the NNEU, 
especially grassland areas below the East Landfill Pond dam. Based on an ecological 
monitoring program presented in annual wildlife survey reports (IC-H 1995 - 2001), the 
RFETS mule deer population from winter counts is estimated at a mean 125 individuals 
(n = 7) with a density of 14 deer per square mile (K-H 2000,2002). Winter mule deer 
counts have vaned from 100 to 160 individuals over the monitoring period (1994 to 
2000) with expected agekex class distributions (K-H 2001). Obviously, the population at 
RFETS is “open”, with individuals able to move freely on- and off-site. The mule deer 
populations from RFETS has been continuing at a steady state with good agehex 
distributions (K-H 2001) over time and similar densities compared to other “open” 
populations that are not hunted. This provides a good indicator that habitat quality is high 
and that site activities have not affected deer populations. It is unlikely that deer 
populations are depressed or reproduction is affected by contaminants. A recent study on 
actinides in deer tissue found that plutonium levels were near or below detection limits 
(Todd and Sattelberg 2004). This provides further support that deer population is healthy. 

Carnivores present at Rocky Flats include coyote (Canis latrans), red fox (Vulpes 
vulpes), striped skunk (Mephitis mephitis), long-tailed weasel (Mustela frenata), and 
raccoon (Procyon lotor). Coyotes are the top mammalian predator at RFETS. Information 
from annual wildlife surveys reveal that the number of coyotes using the site has been 
estimated at 14 to 16 individuals (K-H 2002b). Through surveys across the site, coyotes 
have been observed having reproduction success with as many as 6 dens active in one 
year (Nelson 2003). Typically at RFETS, three to six coyote dens support an estimated 14 
to 16 individuals at any given time (K-H, 2001). Coyotes have exhibited a steady 
population over time which indicates their prey species continue to be abundant and 
healthy. 

. 

Other *mammals present at RFETS include desert cottontail (Sylvilagus audubonii), 
white-tailed jack rabbit (Lepus townsendii), and a wide variety of rodents. Small mammal 
trapping conducted during 1995 and 1996 around the East Landfill Pond documented 
western harvest mouse (Reithrodontomys megalotis), deer mouse (Peromyscus 
maniculatus), meadow vole (Microtus pennsylvanicus), prairie vole (Microtus 
ochrogaster), thirteen-lined ground squirrel (Spermophilus tridecernlineatus), and house 
mouse (Mus musculus) (K-H 1996). The Preble’s meadow jumping mouse (PMJM; 
Zapus hudsonius preblei), a federally listed threatened species, was not documented in 
the vicinity of the Present Landfill although habitat for the mouse is present within the 
NNEU in isolated locations along No Name Gulch. Trapping and telemetry work 
conducted in Walnut Creek in 1999 continued to document the absence of Preble’s mice 
in the vicinity of the landfill area (K-H 2000). 

The varied habitats at RFETS support many bird species. Common grassland birds 
include western meadowlark (Sturnella neglecta), homed lark (Eremophila alpestris), 
vesper sparrow (Pooecetes gramineus), grasshopper sparrow (Ammodramus 
savannarum), western kingbird (Tyrannus verticalis), and eastern kingbird (Tyrannus 
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tyrannus). Summarizing songbird surveys over the breeding season, diversity indices for 
RFETS for all habitats combined over 8 years of observations (1991,1993-1999) show a 
steady state in diversity of bird communities (K-H 2000). Among grassland habitats, 
results were similar. A subgroup of migratory birds is neotropical migrants which are in a 
decline in North America (Audubon 2005, Nature Conservancy 2005). Most of this 
decline is thought to be due to conversion of forest land to agnculture in the tropics and 
to real estate development in North America. However, over the last 5 years on RFETS 
the declining trends for grassland neotropical migrants have not been observed. 

Common birds of prey occurring at RFETS include American kestrel (Falco sparven'us), 
northern harrier (Circus cyaneus), red-tailed hawk (Buteo jarnaicensis), Swainsons's 
hawk (Buteo swainsonii), and great homed owl (Bubo virginianus). Raptors were 
observed through relative abundance surveys and multi-species surveys (1 6 permanent 
transects) that provided species specific site-wide counts as part of the ecological 
monitoring program. Raptors nest sites were visited repeatedly during the nesting season 
to confirm nesting success. RFETS three most common raptors are red-tailed hawk, great 
homed, and American kestrel (K-H 2002b). No raptor nests have ever been recorded in 
the NNEU likely due to the absence of large trees (Ryon 2005). All, nests typically 
fledged 2 young of each species, except kestrels usually fledged 2 to 3 young. With one 
exception, each species had a successful nesting season each year during the monitoring 
period from 1991 to 1999. The exception was the loss of the red-tail hawk nest in Upper 
Woman Creek (K-H 1997,1998) due to weather. 

RFETS supports several species of reptiles and amphibians. Snake species include bull 
snake (Pituophis melanoleucus), yellow-bellied racer (Coluber constrictor), western 
terrestrial garter snake (Tharnnophis eleguns), and prairie rattlesnake (Crotalus vindis). 
Western painted turtle (Chrysemys pictu) are also present. Amphibian species include 
plains leopard frog (Rana blairi), Woodhouse's toad (Bufo woodhousii), striped chorus 
frog (Pseudacris triseriuta), and tiger salamander (Ambystoma tigrinurn). Boreal chorus 
frogs have been heard during vocalization surveys at the East Landfill Pond (K-H 1999, 
2000,2001,2002b). More information on the plant communities and animal species that 
exist within RFETS is provided in Section 2.0 of the RWS Report. 

1.1.4 Preble's Meadow Jumping Mouse Habitat within No Name Gulch Drainage 
Exposure Unit 

NNEU supports habitat for the federally protected PMJM. The preferred habitat for the 
PMJM is the riparian corridors bordering streams, ponds, and wetlands at RFETS with an 
adjacent thin band of upland grasslands. Although PMJM habitats exist in the NNEU, 
trapping and radio telemetry studies in Walnut Creek indicate PMJM are absent. The lack 
of continuously running water along No Name Gulch is undoubtedly a limiting factor to ' 

PMJM occurrence. 

In an effort to characterize habitat discontinuity and provide indications of varying 
habitat quality, sitewide PMJM habitat patches were developed. Figure 1.5 presents 
PMJM patches within the NNEU. Patches that cross-over into the Lower Walnut 
Drainage EU are evaluated in the Lower Walnut Drainage EU. PMJM patches aid in the 
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evaluation of surface soil within PMJM habitat,.giving a spatial understanding of areas 
that may be used by individual PMJM or subpopulations of PMJM. More detail on the 
methodology of creating sitewide PMJM habitat patches can be found in Appendix A, 
Volume 2, Section 3.2, of the RI/FS Report. 

PMJM habitat within the NNEU was divided into two habitat patches, each containing 
habitat capable of supporting at least one PMJM. The patches vary in size and shape 
dependent on their location within No Name Gulch drainage and discontinuity or habitat 
quality of surrounding patches. The following is a brief discussion of the two patches 
within the NNEU (Figure 1.5) and the reasons'they are considered distinct: 

Patch #10 - This patch is evaluated in the Lower Walnut Drainage EU and the 
boundaries for this patch correspond to habitat boundaries mapped earlier (FWS 
2004). This patch contains marginal habitat along McKay Ditch. Vegetation 
within the patch is comprised of riparian woodlands and wet meadows. Willow 
riparian shrubs, cattails, and reclaimed grasslands are also present. Although the 
proper vegetation characteristics are present, McKay Ditch rarely contains water, 
therefore, the habitat quality is low. No PMJM have been found in this patch. 

Patch #I 1A and #11B - This patch is a combination of habitat along No Name 
Gulch. These areas can be considered one unit based on the hydrological 
connection and supporting wetlands that bridge the gap between the two habitat 
areas ( F W S  2004). No trapping for PMJM have been attempted in relation to this 
patch, and radio telemetry studies in Lower Walnut Creek indicate that PMJM do 
not use this area. Although the proper vegetation characteristics are present, No 
Name Gulch rarely contains water; therefore the habitat quality is low. 

1.1.5 Data Description 

Data have been collected at RFETS under regulatory agency-approved Work Plans, 
Sampling and Analysis Plans (SAPS), and Quality Assurance Project Plans (QAPjPs) to 
meet data quality objectives (DQOs) and appropriate U.S. Environmental Protection 
Agency (EPA) and CDPHE guidance. Surface soil, subsurface soil, surface sediment, 
subsurface sediment, and groundwater samples were collected from the NNEU. Surface 
soil/surface sediment, subsurface soil/subsurface sediment, surface soil, and subsurface 
soil are the media evaluated in the HHRA and ERA (Table 1.2). The sampling locations 
for these media are shown on Figures 1.6 and 1.7, and data summaries for detected 
analytes in each medium are provided in Tables 1.3 through 1.7. Potential contaminants 
of concern (PCOCs) and ecological contaminants of interest (ECOIs) that were analyzed 
for but not detected, or were detected in less than 5 percent of the samples are presented 
in Attachment 1. Detection limits are compared to preliminary remediation goals (PRGs) 
and ecological screening levels (ESLs) and discussed in Attachment 1 (Tables Al . l  
through A1.4). Only data from June 1991 to the present are used in the CRA because 
these data meet the approved analytical Quality Assurance/Quality Control (QNQC) 
requirements. 
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In accordance with the CRA Methodology, only data collected on or after June 28, 1991, 
and data for subsurface soil and subsurface sediment samples with a start depth less than 
or equal to 8 feet below ground surface (BGS) are used in the CRA. Subsurface soil and 
subsurface sediment data are limited to this depth because it is not anticipated that the 
WRW or burrowing animals will dig to deeper depths. A detailed description of data 
storage and processing methods is provided in Appendix A, Volume 2, Attachment 2 of 
the RWS Report. The CRA analytical data set for the NNEU is provided on a compact 
disc (CD) presented in Attachment 6. The CD in Attachment 6 includes the data used in 
the CRA as well as data not considered useable based on criteria presented in Appendix 
A, Volume 2 of the RWS Report. 

The sampling data used for the NNEU HHRA and ERA are as follows: 

' Combined surface soiVsurface sediment data (HHRA); 

Combined subsurface soilkubsurface sediment data (HHRA); 

Surface soil data (ERA); and, 

Subsurface soil data (ERA). 

These data for these media are briefly described.below. 

In addition, because ECOPCs were identified for soil in this EU, surface water data were 
used in the ERA as part of the overall intake of ECOPCs by ecological receptor. The 
surface water data used in the ERA are summarized in Table 8.4. Surface water and 
sediment and data were also collected, and are assessed for ecological receptors on an 
Aquatic Exposure Unit (AEU) basis in Appendix A, Volume 15B of the RWS Report. 
An assessment of the surface water, groundwater-to-surface water, and volatilization 
pathways for human health are presented in Appendix A, Volume 2 of the RWS Report. 

Surface Soil/Surface Sediment 

The combined surface soiVsurface sediment data set for NNEU consists of up to 375 
samples for various analyte groups. The sediment samples were collected to depths less 
than 0.5 feet from the sediment surface. The surface soil/surface sediment sample 
locations are shown on Figure 1.6. The surface soil/surface sediment samples were 
collected in the NNEU over several months from July 1991 through October of 1994, and 
then again in September 1997, February 1998, October 2000, February 2001, May 2002, 
May 2003,, and over several months in 2004, ending in August 2005. The samples 
collected in 2004 were located on a 30-acre grid, as described in CRA S A P  Addendum 
#04-01 (DOE 2004). For the grid sampling, five individual samples were collected from 
each 30-acre cell, one from each quadrant and one in the center, as described in the 
Addendum. Most of the evenly spaced surface soil sampling locations on Figure 1.6 
represent the 30-acre grid samples. 

The NNEU surface soil/surface sediment samples were analyzed for inorganics (375 0 samples), organics (159 samples), and radionuclides (309 samples) (Table 1.2). Detected 
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analytes included many inorganics and organics, and several radionuclides (Table 1.3). A 
summary of analytes that were not detected or detected in less than 5 percent of samples 
in surface soil/surface sediment in the NNEU is presented and discussed in Attachment 1. 

Subsugace SoiUSubsurface Sediment 

The combined subsurface soil/subsurface sediment data set for NNEU consists of up to 
295 samples for various analyte groups. The subsurface sediment samples have a starting 
depth of less than or equal to 8 feet bgs and an ending depth greater than 0.5 feet. The 
subsurface soil/subsurface sediment sample locations are shown on Figure 1.7. The 

' 

samples were collected in the NNEU over several months from February 1992 through 
October 1994, and then again in August and September 1997, May and June 2002, and 
over several months in 2004, ending in April 2005. 

The NNEU subsurface soil/subsurface sediment samples were analyzed for inorganics 
(295 samples), organics (196 samples), and radionuclides (264 samples) (Table 1.2). 
Detected anal ytes included many inorganics and organics, and several radionuclides 
(Table 1.4). A summary of analytes that were not detected or detected in less than 5 
percent of samples in surface soil/surface sediment in the NNEU is presented and 
discussed in Attachment 1.  

Surface Soil 

The surface soil data set for NNEU consists of up to 356 samples for various analyte 
groups. The samples were collected in the NNEU over several months from July 1991 
through October 1994, and then again in September 1997, February 1998, February 2001, 
May and June 2002, May 2003, and over several months in 2004 ending in August 2005. 
Sample locations are shown on Figure 1.6. The samples collected in 2004 were located 
on a 30-acre grid, as described in CRA SAP Addendum #04-01 (DOE 2004). For the grid 
sampling, five individual samples were collected from each 30-acre cell, one from each 
quadrant and one in the center, as described in the Addendum. Most of the evenly spaced 
surface soil sampling locations on Figure 1.6 represent the 30-acre grid samples. 

The NNEU surface soil samples were analyzed for inorganics (356 samples), organics 
(144 samples), and radionuclides (287 samples) (Table 1.2). Detected analytes included 
many inorganics, organics, and several radionuclides (Table 1.5). A summary of analytes 
that were not detected or detected in less than 5 percent of samples in surface soil in the 
NNEU is presented and discussed in Attachment 1. 

The NNEU surface soil samples within PMJM habitat were analyzed for radionuclides (1 
sample). In accordance with the CRA Methodology, 5 additional surface soil samples in 
the vicinity of the PMJM habitat were pulled into the PMJM data set to improve the data 
adequacy for risk evaluation. One sample is located to the north, near the edge of the 100 
foot buffer, and the other 4 are clustered near the edge of the 200 foot buffer along the 
stream to the west (see Figure 1.5). Although somewhat removed from the habitat, these 
latter four samples were included because they are closest to both the stream feeding the 
habitat area as well as the habitat. Detected analytes included many inorganics and 
several radionuclides (Table 1.6). 
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Subsurface Soil 

The subsurface soil data set for NNEU consists of up to 291 samples for various analyte 
groups. The samples were collected in the NNEU over several months from February 
1992 through October 1994, and then again in August and September 1997, May and 
June 2002, November 2004, and March and April 2005. Sample locations are shown on 
Figure 1.7. Subsurface soil samples to be used in the CRA are defined in the CRA 
Methodology (DOE 2004a) as soil samples with a starting depth less th&-or equal to 8 
feet below ground surface (bgs) and an ending depth greater than 0.5 feet. 

The NNEU subsurface soil samples were analyzed for inorganics (291 samples), organics 
(196 samples), and radionuclides (260 samples) (Table 1.2). Detected analytes included 
many inorganics and organics, and several radionuclides (Table 1.7). A summary of 
analytes that were not detected or detected in less than 5 percent of samples in subsurface 
soil in the NNEU is presented and discussed in Attachment 1. 

1.2 Data Adequacy Assessment 

A data adequacy assessment was performed to determine whether t.,e avai-&le data set 
discussed in the previous section is adequate for risk assessmek purposes. The data 
adequacy assessment rules are presented in the CRA Methodology, and a detailed data 
adequacy assessment for the data used in the CRA is presented in Appendix A, Volume 2 
of the RYFS Report. The adequacy of the data was assessed by examining the number of 
available samples for each analyte group in each medium for use in the CRA, the spatial 
and temporal representativeness of the data, as well as information on potential historical 
sources of contamination, migration pathways, and the concentration levels in the media. 
The assessment concludes that the data are adequate for the purposes of the CRA. 

1.3 Data Quality Assessment 

A data quality assessment (DQA) of the NNEU data was conducted to determine whether 
the data were of sufficient quality for risk assessment use. The DQA is presented in 
Attachment 2, and an evaluation of the entire RFETS data set is presented in 
Appendix A, Volume 2 of the RWS Report. The quality of the laboratory results were 
evaluated for compliance with the CRA Methodology data quality objectives (DQOs) 
through an overall review of precision, accuracy, representativeness, completeness, and 
comparability (PARCC) parameters. This review concluded that the data are of sufficient 
quality for use in the CRA, and the CRA.DQOs have been met. 

2.0 SELECTION OF HUMAN HEALTH CONTAMINANTS OF CONCERN 

The human health contaminant of concern (COC) screening process is described in 
Section 4.4 of the CRA Methodology and summarized in Appendix A, Volume 2 of the 
RYFS Report (Section 2.2). 

DEh'IE032005011 .DOC 9 

\3 



-- 

RCRA Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A, Volume 6 
N o  Name Gulch Drainage Exposure Unit 

The human health COC selection process was conducted for surface soil/surface : .  

sediment and subsurface soilhubsurface sediment in the NNEU. Results of the COC 
selection process are summarized below. 

2.1 Contaminant of Concern Selection for Surface SoiYSurface Sediment 

Detected PCOCs in surface soiVsurface sediment samples (Table 1.3) are screened in 
accordance with the CRA Methodology to identify the COCs. 

2.1.1 Surface SoiYSurface Sediment CatiodAnion and Essential Nutrient Screen 

The major cations and anions that do not have toxicity criteria are eliminated from 
assessments in surface soil/surface sediment in accordance with the CRA Methodology. 

The essential nutrient screen for analytes detected in surface soil/surface sediment is 
presented in Table 2.1. The screen includes PCOCs that are essential for human health 
and do not have toxicity criteria available. Table 2.1 shows the maximum detected 
concentrations (MDCs) for essential nutrients, daily intake estimates based on the MDCs, 
and dietary reference intakes (DRIs). The DRIs are identified in the table as 

intakes, and upper limit daily intakes (Us). The estimated daily maximum intakes based 
on the nutrients’ MDCs and a surface soil/surface sediment ingestion rate of 100 mg/day 
are less than the DRIs. Therefore, these PCOCs were not further evaluated as COCs for 
surface soiVsurface sediment. 

. recommended daily allowances (RDAs), recommended daily intakes (RDIs), adequate 

2.1.2 Surface SoiVSurface Sediment Preliminary Remediation Goals Screen . . 

Table 2.2 compares the MDCs and upper confidence limits (UCLs) to the WRW PRGs 
for each PCOC. If the MDC and the UCL are greater than the PRG, the PCOC is retained 
for further screening; otherwise, it not further evaluated. Arsenic, vanadium, cesium-1 34, 
cesium-137, and radium-228 in surface soil/surface sediment had MDCs and UCLs that 
exceeded the PRGs and were retained as PCOCs. 

PRGs were not available for several PCOCs in surface soiVsurface sediment. Analytes 
without PRGs are listed on Table 2.2 and their effect on the conclusions of the risk 
assessment results is discussed in the uncertainty section (Section 6.0). 

2.1.3 Surface SoiYSurface Sediment Detection Frequency Screen 

Arsenic and vanadium were detected in more than 5 percent of surface soil/surface 8 

sediment samples and, therefore, were retained for further evaluation in the COC screen 
(Table 1.3). 

The detection frequency screen was not performed for cesium-134, cesium-137, and 
radium-228 in surface soil/surface sediment because all reported values for radionuclides 
are considered detects. 
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2.1.4 Surface SoiUSurface Sediment Background Analysis 

Results of the background statistical comparison for arsenic, vanadium, cesium- 134, 
cesium-137, and radium-228 is presented in Table 2.3 and discussed in Attachment 3. 
Box plots for arsenic, vanadium, cesium-134, cesium-137, and radium-228 (both NNEU 
and background) are provided in Attachment 3. Arsenic and vanadium are the PCOCs 
that were statistically greater than background at the 0.1 significance level, and are 
evaluated further in the professional judgment section. 

2.1.5 Surface SoiYSurface Sediment Professional Judgment Evaluation 

Based on the weight of available evidence evaluated by professional judgment, PCOCs 
will either be included for further evaluation as COCs or excluded as COCs. The 
professional judgment evaluation takes into account process knowledge, spatial trends, 
and pattern recognition. As discussed in Section 1.2 and Attachment 2, the sample results 
are adequate for use in the professional judgment because they are of sufficient quality 
for use in the CRA. 

Based on the weight of evidence described in Attachment 3, arsenic in surface 
soil/surface sediment in the NNEU is not considered a COC because the weight of 
evidence supports the conclusion that arsenic concentrations in surface soil/surface 
sediment in the NNEU are not a result of RFETS activities, but rather are representative 
of naturally occumng concentrations. 

Vanadium is considered a COC in surface soil/surface sediment and is further evaluated 
in Sections 3.0 through 5.0. 

2.2 Contaminant of Concern Selection for Subsurface SoiYSubsurface Sediment 

Detected PCOCs in subsurface soil/subsurface sediment samples (Table 1.4) are screened 
in accordance with the'CRA Methodology to identify the COCs. ' 

2.2.1 Subsurface SoiYSubsurface Sediment Cation/Anion and Essential Nutrient 
Screen 

The major cations and anions that do not have toxicity criteria were eliminated from 
assessments in subsurface soil/subsurface sediment in accordance with the CRA 
Methodology. 

Essential nutrients without toxicity criteria that were detected in subsurface 
soillsubsurface sediment at the NNEU were 'compared to DRIs in Table 2.4. The 
estimated daily maximum intakes for these PCOCs, based on the nutrient's MDCs and a 
subsurface soillsubsurface sediment ingestion rate of 100 milligrams per day (mg/day), 
are less than the DRIs. Therefore, these PCOCs were not further evaluated as COCs for 
subsurface soil/subsurface sediment. 
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2.2.2 Subsurface SoiYSubsurface Sediment Preliminary Remediation Goal Screen 

The PRG screen for detected analytes in subsurface soil/subsurface sediment is presented 
in Table 2.5. The MDC and UCL for radium-228 in subsurface soiVsubsurface sediment 
were greater than the PRG and, therefore, radium-228 was retained for further evaluation 
in the COC selection process in the NNEU. ' 

PRGs were not available for several PCOCs in subsurface soiYsubsurface sediment. 
Analytes without PRGs are listed on Table 2.5 and their effect on the conclusions of the 
risk assessment results is discussed in the uncertainty section (Section 6.0). 

2.2.3 Subsurface SoiYSubsurface Sediment Detection Frequency Screen 
The detection frequency screen was not performed for radium-228 in subsurface . 
soil/subsurface sediment because all reported values for radionuclides are considered 
detects. 

2.2.4 

Analyses were conducted to asses whether radium-228 concentrations in NNEU 
subsurface soil/subsurface sediment are statistically higher than those in background 
subsurface soil/subsurface sediment at the 0.1 level of significance (1-p less than or equal 
to 0.1). The subsurface soil/subsurface sediment background data are described in detail 
in Appendix A, Volume 2 of the RWS Report. 

The results of the statistical comparisons of the NNEU data to the background data 
indicate site concentrations for radium-228 are statistically greater than background at the 
0.1 significance level. The results are summarized in Table 2.3 and in Attachment 3. Box 
plots for radium-228 (both NNEU and background) are provided in Attachment 3. 
Radium-228 in subsurface soil/subsurface sediment is further evaluated in the 
professional judgment section. 

2.2.5 

Based on the weight of evidence described in Attachment 3, radium-228 in subsurface 
soil/subsurface sediment in the NNEU is not considered a COC because the weight of 
evidence supports the conclusion that radium-228 concentrations in subsurface 
soil/subsurface sediment in the NNEU are not a result of RFETS activities, but rather are 
representative of naturally occumng concentrations. 

Subsurface SoiYSubsurface Sediment Background Analysis 

Subsurface SoiYSubsurface Sediment Professional Judgment Evaluation 

2.3 Contaminant of Concern Selection Summary 

A summary of the results of the COC screening process is presented in Table 2.6. 
Vanadium was the only analyte in surface soil/surface sediment selected as a COC in the 
NNEU and is further evaluated quantitatively. No analytes were selected as COCs in 
subsurface soil/subsurface sediment in the NNEU. 
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3.0 MUMAN HEALTH EXPOSUlRE ASSESSMENT 0 
The Site Conceptual Model (SCM), presented in Figure 2.1 of the CRA Methodology and 
is discussed in Appendix A, Volume 2 of the RWS Report, provides an overview of 
potential human exposures at RFETS for reasonably anticipated land use. Two types of 
receptors, the WRW and WRV were selected for quantitative evaluation based on the 
SCM. Exposure point concentrations (EPCs) were calculated for the COCs identified and 
chemical intakes were estimated using the EPCs for the WRW and WRV receptors. 

Tier 1 and Tier 2 exposure point concentrations (EPCs) were calculated for the one COC, 
vanadium, in surface soil/surface sediment for the NNEU. Tier 1 EPCs are based on the 
upper confidence limits of the arithmetic mean concentration for the EU data set and Tier 
2 EPCs are calculated using a spatially-weighted averaging approach. The methodology 
for these calculations is provided in Appendix A, Volume 2 of the RWS Report. Figure 
3.1 shows the 30-acre grid used to calculate the Tier 2 EPCs. Table 3.1 pregents the Tier 
1 and Tier 2 EPCs for the NNEU. 

Chemical intakes for WRW and WRV exposure pathways were quantified for vanadium 
using the exposure factors listed in Tables 3.2 and 3.3, respectively. Additional 
information on the estimation of chemical intake is presented in Appendix A, Volume 2 
of the RI/FS Report and in the CRA Methodology. 

4.0 HUMAN HEALTH TOXICITY ASSESSMENT 

Toxicity criteria are used in the risk calculations in Section 5.0. Table 4.1 presents the 
toxicity criteria (reference doses [RfDs], and dermal absorption factors) for COCs at the 
NNEU. Toxicity criteria are presented for the oral, inhalation, and dermal exposure 
pathways. Additional information on the human health toxicity assessment is presented in 
Appendix A, Volume 2 of the RI/FS Report and in the CRA Methodology. 

0 

5.0 HUMAN HEALTH RISK CHARACTERIZATION 

Information from the exposure assessment and the toxicity assessment is integrated in 
this section to characterize risk to the WRW and WRV receptors. Quantitative risks for 
cancer and noncancer effects were estimated using the toxicity factors presented in the 
Toxicity Assessment (Section 4.0) and pathway-specific intakes defined in the Exposure 
Assessment (Section 3.0). Details of the risk characterization methods are provided in the 
CRA Methodology and summarized in Volume 2, Appendix A of the RWS Report. 

5.1 Wildlife Refuge Worker (WRW) 

This section presents the risk characterization for exposure to COCs at the NNEU. The 
WRW receptor was evaluated for exposure to vanadium in surface soil/surface sediment. 
The risk estimates for exposure to vanadium are summarized in Table 5.1, while 
Attachment 4 contains the risk calculation tabIes. 0 
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. 5.1.1 Surface SoiYSurface Sediment 

The WRW is evaluated for exposure to vanadium in surface soiYsurface sediment by 
ingestion, inhalation, and dermal exposure (for organic COCs only). Radionuclides were 
not selected as COCs for surface soil/surface sediment. Therefore, radiation cancer risks 
and doses were not calculated. The estimated noncancer hazards for Tier 1 and Tier 2 
EPCs are calculated and summarized in Tables 5.1 and 5.3. The estimated excess lifetime 
cancer risks for vanadium were not calculated because cancer toxicity values are not 
available for vanadium. 

Risk Characteniation Results Based on Tier I EPCs 

The total chemical noncancer hazards for potential exposure to surface soiVsurface 
sediment by the WRW, based on the Tier 1 EPC, is 0.1 (Table 5.1). The primary hazard 
quotient driver is vanadium, which comprises 100 percent of the total chemical 
noncancer hazard. The hazard is from the ingestion exposure route. 

Risk Characterization Results Based on Tier 2 EPCs 

The total noncancer hazard for potential exposure to surface soil/surface sediment by the 
WRW, based on the Tier 2 EPC, is 0.04 (Table 5.1). The primary hazard quotient driver 
is vanadium, which comprises 100 percent of the total chemical noncancer hazard. The 
hazard is from the ingestion exposure route. 

5.1.2 Subsurface SoiYSubsurface Sediment 

No COCs were selected in subsurface soil/subsurface sediment. Therefore, it is not. 
riecessary to perform a risk characterization for subsurface soiVsubsurface sediment in 
the NNEU. 

5.1.3 WRW Total Risk and Hazards 

Risk estimates are summed across media to develop an estimate for the total risk to a 
receptor. This approach is followed only if the COCs in different media exhibit 
comparable health effects. For the NNEU, vanadium was selected as a COC for surface 
soilhrface sediment only. Total risk and hazards are summarized in Table 5.3. The 
surface soil/surface sediment risk estimates for the WRW results in an estimated total 
noncancer hazard quotient of 0.1, based on a Tier 1 EPC, and 0.04, based on a Tier 2 
EPC. Since vanadium was selected as a COC in only one medium, cumulative risks from 
exposure to multimedia are not calculated for the NNEU. 

. 

5.2 ' Wildlife Refuge Visitor (WRV) 

This section presents the results of the risk characterization for exposure of the WRV 
receptor to vanadium in surface soiVsurface sediment at the NNEU. Exposure to 
subsurface soil/subsurface sediment is not evaluated for WRV. The risk estimates for 
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exposure to vanadium are summarized in Table 5.2. Attachment 4 contains the'risk 
calculation tables. 

5.2.1 Surface SoiYSurface Sediment 

The WRV is evaluated for exposure to vanadium in surface soil/surface sediment by 
ingestion, inhalation, and dermal exposure (for organic COCs only). Radionuclides were 
not selected as COCs for surface soil/surface sediment. Therefore, radiation cancer risks 
and doses were not calculated. The estimated noncancer hazards for Tier 1 and Tier 2 
EPCs are calculated and summarized in Table 5.2 and 5.3. The estimated excess lifetime 
cancer risks for vanadium were not calculated because cancer toxicity values are not 
available for vanadium. 

Risk Characterization Results Based on Tier 1 EPCs 

The total noncancer hazard for potential exposure to surface soil/surface sediment by the 
WRV, based on,the Tier 1 EPC, is 0.1 (Table 5.2). The piimary hazard quotient driver is 
vanadium, which comprises 100 percent of the total chemical noncancer hazard. The 
hazard is from the ingestion exposure route. 

Risk Characterization Results Based on Tier 2 EPCs 

The total chemical noncancer hazard for potential exposure to surface soillsurface 
sediment by the WRV, based on the Tier 2 EPC, is 0.02 (Table 5.2). The pfimary hazard 
quotient driver is vanadium, which comprises 100 percent of the total c h e ~ c a l  
noncancer hazard. The hazard is from the ingestion exposure route. 

5.3 Summary 

Risks to the WRW and WRV were evaluated for potential exposure to vanadium in 
surface soil/surface sediment at the NNEU. A summary of the cancer risks and noncancer- 
hazards is presented in Table 5.3. 

The results of the Tier 1 and Tier 2 risk characterizationssindicate that the estimated HI is 
below one (Table 5.3), which indicates that concentrations of vanadium in surface 
soil/surface sediment are protective of the WRW and WRV. 

6.0 UNCERTAINTIES ASSOCIATED WITH THE HUMAN HEALTH RISK 
ASSESSMENT 

There are various types of uncertainties associated with steps of an HHRA. General 
uncertainties common to the EUs are discussed in Appendix A, Volume 2 of the RWS 
Report. Uncertainties specific to the EU are described below. - -  
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6.1 Uncertainties Associated With the Data 

Data adequacy for this CRA is evaluated and discussed in Appendix A, Volume 2 of the 
RYFS Report. Although there are some uncertainties associated with the sampling and 
analyses conducted for surface soil/surface sediment and subsurface soillsubsurface 
sediment at the N U ,  data are considered adequate for the characterization of risk at the 
EU. The environmental samples for the NNEU were collected from 1991 through 2005. 
The CRA sampling and analysis requirements for the BZ (DOE 2004a, 2004b) specify 
that the minimum sampling density requirement for surface soillsurface sediment is one 
five-sample composite for every 30-acre grid cell. In surface soil/surface sediment, there 
are up to 375 samples in the NNEU. In subsurface soillsubsurface sediment, there are up 
to 295 samples in the NNEU. 

Another source of uncertainty in the data is the relationship of detection limits to the 
PRGs for analytes eliminated as COCs because they were not detected or had a low 
detection frequency (i.e., less than 5 percent). The detection limits were appropriate for 
the analytical methods used, and this is examined in greater detail in Attachment 1. 

6.2 Uncertainties Associated With Screening Values 

The COC screening analyses utilized RFETS-specific PRGs based on a WRW scenario. 
The assumptions used in the development of these values were conservative. For 
example, it is assumed that a future WRW will consume 100 mg of surface soil/surface 
sediment for 230 days per year for a period of 18.7 years. In addition, a WRW is assumed 
to be dermally exposed and to inhale surface soil and surface sediment particles in the air. 
These assumptions are likely to overestimate actual exposures to surface soil for WRWs 
in the NNEU because a WRW will not spend 100 percent of his or her time in this area. 
Exposure to subsurface soil and subsurface sediment is assumed to occur 20 days per 
year. The WRW PRGs for subsurface soiVsubsurface sediment are also expected to 
conservatively estimate potential exposures because it is unlikely a WRW will excavate 
extensively in the NNEU. 

6.2.1 Uncertainties Associated with Potential Contaminants of Concern without 
Preliminary Remediation Goals 

PCOCs for the NNEU for which PRGs are not available are listed in Table 6.1. 
Uncertainties associated with the lack of PRGs for analytes listed in Table 6.1 are 
considered small. Radionuclide PRGs are available for all detected individual 
radionuclides. Therefore, the lack of PRGs for the gross alpha and gross beta activities is 
not expected to affect the results of the HHRA. For the inorganics and organics, 
uncertainties associated with the lack of PRGs for these analytes are considered low 
because analytes without toxicity values are often considered to have low toxicity. 
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6.3 Uncertainties Associated with Eliminating Potential Contaminants of 
Concern Based on Professional Judgment 0 

Arsenic in surface soil/surface sediment was eliminated as a COC based on professional 
judgment. There is no identified source or pattern of release in the NNEU and the slightly 
elevated median value of arsenic in the NNEU is most likely due to natural variation. The 
weight of evidence presented in Attachment 3, Section 4.0 supports the conclusion that 
concentrations of arsenic are naturally occurring and not due to site activities. 
Uncertainty associated with the elimination of this chemical as a COC is low. 

Radium-228 in subsurface soil/subsurface sediment was eliminated as a COC based on 
professional judgment. There is no identified source or pattern of release in the NNEU 
and the slightly elevated median value of radium-228 in the NNEU is most likely due to 
natural variation. The weight of evidence presented in Attachment 3, Section 4.0 supports 
the conclusion that concentrations of radium-228 are naturally occurring and not due to 
site activities. Uncertainty associated with the elimination of this chemical as a COC is 
low. 

\ 

6.4 Uncertainties Evaluation Summary 

Evaluation of the uncertainties associated with the data and the COC screening processes 
indicates there is reasonable confidence in the conclusions of the NNEU risk 
characterization. a 
7.0 IDENTIFICATION OF ECOLOGICAL CONTAMINANTS OF 

POTENTIAL CONCERN 

The ECOPC identification process streamlines the ecological risk characterization for 
each EU by focusing the assessment on ECOIs that are present in the NNEU. ECOIs are 
defined as any chemical detected in the NNEU and are assessed for surface soils and 
subsurface soils. ECOIs for sediments and surface water are assessed in Appendix A, 
Volume 15 of the RUFS Report. The ECOPC process is described in the CRA 
Methodology and additional details are provided in Appendix A, Volume 2 of the RWS 
Report. A detailed discussion of the SCM, including the receptors of concern, exposure 
pathways, and endpoints used in the ERA for the NNEU, are also provided in Appendix 
A, Volume 2 of the RUFS Report. 

The process is based on the site conceptual model (SCM) presented in the CRA 
Methodology and described in detail in Appendix A, Volume 2 of the RWS Report. The 
SCM presents the pathways of potential exposure from documented historical source 
areas (MSSs and PACs) to the receptors of concern. The most significant exposure 
pathways for ecological receptors at the NNEU are the ingestion of plant, invertebrate, or 
animal tissue that could have accumulated ECOIs from the source areas through direct 
uptake or dietary routes, as well as the direct ingestion of potentially contaminated media. 

0 
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For terrestrial plants and invertebrates, the most significant exposure pathway is direct 
contact with potentially contaminated soils. 

The receptors of concern that were selected for assessment are listed in Table 7.1, and 
discussed in detail in Appendix A, Volume 2 of the RI/FS Report, and include 
representative birds and mammals in addition to the general plant and terrestrial . 

invertebrate communities. The receptors were selected based on several criteria, 
including their potential to be found in the various habitats present within the NNEU, 
their potential to come into contact with ECOIs, and the amount of life history and 
behavioral information available. 

The ECOPC process consists of two separate evaluations, one for the PMJM receptor and 
one for non-PMJM receptors. The ECOPC identification process for the PMJM is 
conducted separately from non-PMJM receptors because the PMJM is a federally listed 
threatened species under the Endangered Species Act (63 FR 265 17). 

7.1 Data Used in the Ecological Risk Assessment 

The following NNEU data are used in the CRA: 

Three hundred and fifty-six surface soil samples were collected and analyzed for 
inorganics (356 samples), organics (144 samples), and radionuclides 
(287 samples) (Table 1.2). 

Two hundred and ninety-one subsurface soil samples were collected and analyzed 
for inorganics (291 samples), organics (196 samples), and radionuclides 
(260 samples) (Table 1.2). 

. 

A data summary is provided in Table 1.5 for surface soil, Table 1.6 for surface soil in 
PMJM habitat, and Table 1.7 for subsurface soil. 

Sediment and surface water data for the NNEU also were collected (Section 1.1.4), and 
these data are evaluated for the ERA in Appendix A, Volume 15B of the RI/FS Report. 

The NNEU has 5 sample locations occurring in PMJM habitat, which is described in 
greater detail in Section 1.1.3. Sampling locations and PMJM habitat patches within the 
NNEU are shown on Figure 1.5. The risk to the PMJM in habitat patch #lo, which is 
partially located within NNEU, is evaluated in the LWNEU. 

7.2 Identification of Surface Soil Ecological Contaminants of Potential Concern 

ECOPCs for surface soil were identified for non-PMJM and PMJM receptors in 
accordance with the sequence presented in the CRA Methodology. 
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7.2.1 Comparison with No Observed Adverse Effect Level Ecological Screening 
Levels 

In the first step of the ECOPC identification process, the MDCs of ECOIs in surface soil 
were compared to receptor-specific NOAEL ESLs. NOAEL ESLs for surface soil were 
developed in the CRA Methodology for three receptor groups: terrestrial vertebrates, 
terrestrial invertebrates, and terrestrial plants. 

Non-PMJM Receptors 

The NOAEL ESLs for non-PMJM receptors are compared to MDCs in surface soil in 
Table 7.1. The results of the NOAEL ESL screening analyses for all receptor types are 
summarized in Table 7.2. Analytes with a “Yes” in any of the “Exceedance” columns in 
Table 7.2 are evaluated further. 

NOAEL ESLs were not available for several ECOUreceptor pairs (Tables 7.1 and 7.2). 
These ECOUreceptor pairs are discussed as ECOIs with uncertain toxicity in Section 10 
along with the potential impacts to the risk assessment. 

PMJM Receptors 

The NOAEL ESLs for PMJM receptors were compared to the MDCs of ECOIs in surface 
soil collected from PMJM habitat (Table 7.3). The MDCs in surface soil that exceed the 
NOAEL ESLs are identified in Table 7.3 with a “Yes” in the column heading 
“EPC>PMJM ESL?” 

Analytes for which a PMJM NOAEL ESL is not available are identified with a “N/AI’ in 
Table 7.3 under the column heading “PMJM NOAEL ESL.” These analytes are discussed 
in the uncertainty section (Section 10) as ECOIs with uncertain toxicity. 

7.2.2 Surface Soil Frequency of Detection Evaluation 

The ECOPC identification process for non-PMJM receptors involves an evaluation of 
detection frequency for each ECOI retained after the NOAEL screening step. If the 
detection frequency is less than 5 percent, population-level risks are considered highly 
unlikely, and the ECOI is not further evaluated. Only 4,4’-DDT detected in surface soil at 
the NNEU had a detection frequency less than 5 percent. 4,4’-DDT was detected once in 
65 total samples within NNEU (Figure 7.1). Since population-level risks are unlikely to 
occur from exposure to an ECOI detected in one locations, 4,4’-DDT was excluded from 
further analysis based on the detection frequency evaluation for surface soil in the 
NNEU. 

7.2.3 Surface Soil Background Comparisons 

ECOIs retained after the NOAEL ESL screening and the detection frequency evaluation 
were then compared to si te-specific background concentrations where available. The 
background comparisons are presented in Tables 7.4 and 7.5 and discussed in 
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Attachment 3. The statistical methods used for the background comparison are 
summarized in the RI/FS Appendix A, Volume 2. 

Non-PMJM Receptors 

The results of the background comparisons for the non-PMJM receptors are presented in 
Table 7.4. The analytes listed as being retained as ECOIs in Table 7.4 are evaluated 
further using upper-bound EPCs in the following section. 

PMJM Receptors 

The background comparisons for PMJM receptors are conducted differently than for non- 
PMJM receptors because of their protected status. The results of this comparison are 
based on their location within PMJM habitat and are presented in Table 7.5. 
Attachment 3 presents further discussion of the PMJM background analysis. The analytes 
listed as '"yes" on Table 7.5 are further evaluated in the following sections. 

7.2.4 Exposure Point Concentration Comparisons to Threshold EsLs 

The ECOIs retained after completion of all previous evaluations for non-PMJM receptors 
were then compared to tESLs using EPCs specific to small and large home-range 
receptors. The calculation of EPCs is described in Attachment 3. 

Statistical concentrations for each ECOI retained for the tESL screen are presented in 
Table 7.6. The EPC for small home-range receptors is the 95 percent UCL of the 90th 
percentile (upper tolerance limit [UTLJ), or the MDC in the event that the UTL is greater 
than the MDC. The EPC for large home-range receptors is the UCL on the mean, or.the 
MDC in the event that the UCL is greater than the MDC. 

Small home-range receptors include terrestrial plants, terrestrial invertebrates, mourning 
dove, American kestrel, deer mouse, and black-tailed prairie dog. These receptors are 
evaluated by comparing the small home-range EPC (UTL) for each ECOI to the limiting 
(or lowest) small home-range receptor tESL (if available). In the event that tESLs are not 
available, the limiting NOAEL ESL is used in accordance with the CRA Methodology. 

Large home-range receptors, such as coyote and mule deer, are ,evaluated by comparing 
the large home-range EPC (UCL) for each ECOI to the limiting large home-range 
receptor tESL (if available). In the event that tESLs are not available, the limiting 
NOAEL ESL is used in accordance with the CRA Methodology. 

The EPC comparison to limiting E S L s  for small and large home-range receptors is 
presented in Table 7.7. Analytes that exceed the limiting tESLs are further evaluated by 
comparing them to the receptor-specific tESLs (if available) to identify receptors of 
potential concern. Analytes exceeding the limiting tESLs for small home-range receptors 
are compared to receptor-specific tESLs in Table 7.8, and analytes exceeding limiting 
tESLs for large home-range receptors are compared to receptor-specific tESLs in 
Table 7.9 
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7.2.5 Surface Soil Professional Judgment Evaluation 

Non-PMJM Receptors 

Based on the weight-of-evidence, professional judgment described in Attachment 3, 
boron in surface soil at the NNEU were not considered ECOPCs for non-PMJM receptors 
and are not further evaluated quantitatively. 

Antimony, barium, copper, mercury, molybdenum, nickel, tin, 
bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and total PCBs were identified as 
ECOPCs and retained for further evaluation in the risk characterization. 

PMJM Receptors 

Based on the weight-of-evidence, professional judgment described in Attachment 3, all 
anal ytes exceeding screening steps for PMJM receptors were identified as ECOPCs and 
retained for further evaluation in the risk characterization. 

Nickel, vanadium, and zinc were identified as ECOPCs and retained for further 
evaluation in the risk characterization. 

7.2.6 Summary of Surface Soil Ecological Contaminants of Potential Concern 

The ECOPC screening process for surface soil is summarized below for non-PMJM 
receptors and PMJM receptors. 

Non-PM JM Receptors 

Inorganic, organic, and radionuclide surface soil ECOIs for non-PMJM receptors in the 
NNEU were eliminated from further consideration as ECOPCs based on one of the 
following: 1) the MDC of the ECOI was less than the lowest ESL, 2) no ESLs were 
available (these ECOIs are discussed in Section 10); 3) the concentration of the ECOI in 
NNEU surface soils was not greater than background surface soils; 4) the upper-bound 
EPC did not exceed the limiting ESL; or 5) the weight-of-evidence, professional 
judgment evaluation indicated that the ECOI was not a site-related contarninant of 
potential concern. Chemicals that were retained are identified as ECOPCs. 

A summary of the ECOPC screening process for non-PMJM receptors is presented in 
Table 7.10. Receptors of potential concern for each ECOPC are also presented. The 
ECOPC/receptor pairs are evaluated further in Section 8.0 (Ecological Exposure 
Assessment), Section 9.0 (Ecological Toxicity Assessment), and Section 10.0 (Ecological 
Risk Characterization). 
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PMJM Receptors 

ECOIs in surface soil in PMJM habitat located within the NNEU were evaluated in the 
ECOPC identification process. ECOIs were removed from further evaluation in the 
ECOPC identification process based on one of the following: 1) the MDC of the ECOI 
was less than the NOAEL ESL for PMJM; 2) no ESLs were available (these ECOIs are 
discussed in Section 10); 3) the ECOI concentrations within the PMJM habitat in NNEU 
were not statistically greater than those from background surface soils; or 4) the weight- 
of-evidence, professional judgment evaluation indicated that the ECOI was not a site- 
related contaminant of potential concern. The results of the ECOPC identification process 
for the PMJM are summarized in Table 7.1 1. 

7.3 Identification of Subsurface Soil Ecological Contaminants of Potential 
Concern 

Subsurface soil sampling locations for soil collected at a starting depth of 0.5 to 8 feet 
bgs in the NNEU are identified on Figure 1.7. A data summary for subsurface soil less 
than 8 feet deep is presented in Table 1.7. 

7.3.1 Comparison to No Observed Adverse Effect Level Ecological Screening 
Levels 

The CRA Methodology indicates subsurface soil must be evaluated for those ECOIs that 
have greater concentrations in subsurface soil than in surface soil. In order to conduct the 
most conservative CRA, subsurface soil is evaluated for all EUs regardless of the 
presence/absence of a change in concentrations from surface soil and subsurface soil. The 
MDCs of ECOIs in subsurface soil were compared to NOAEL ESLs for burrowing 
receptors (Table 7.12). ECOIs with MDCs greater than the NOAEL ESL for the prairie 
dog are further evaluated in the ECOPC identification process. 

NOAEL ESLs are not available for some analytes, and these are identified as “N/A” in 
Table 7.12. These constituents are considered ECOIs with UT and are discussed in the 
uncertainty analysis (Section 10). 

7.3.2 Subsurface Soil Detection Frequency Evaluation 

The ECOPC identification process for burrowing receptors involves an evaluation of 
detection frequency for each ECOI retained after the NOAEL ESL screening step. If the 
detection frequency is less than 5 percent, population-level risks are considered highly 
unlikely and the ECOI is not further evaluated. The detection frequencies for chemicals 
in subsurface soil are presented in Table 1.7. None of the chemicals in subsurface soil at 
the NNEU that were retained after the NOAEL ESL screening step had a detection 
frequency of less than 5 percent. Therefore, no ECOIs were eliminated from further 
evaluation based on the detection frequency for subsurface soil in the NNEU. 
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7.3.3 Subsurface Soil Background Comparison 

The ECOIs retained after the NOAEL ESL screening and detection frequency evaluation 
were compared to site-specific background concentrations where available. The 
background comparisons are presented in Table 7.13 and discussed in Attachment 3. The 
statistical methods used for the background comparison are summarized in Attachment 3. 

The analytes listed as being retained as ECOIs in Table 7.13 are evaluated further using 
upper-bound EPCs in the following section. 

7.3.4 Exposure Point Concentration Comparisons to Threshold ESLs 

ECOIs retained after all previous evaluations for burrowing receptors are compared to 
tESLs using EPCs specific to small home-range receptors. The calculation of EPCs is 
discussed in the CRA Methodology (DOE 2004a). 

Statistical concentrations for each ECOI retained for the tESL screen are presented in 
Table 7.14. The EPC comparison to tESLs for burrowing receptors is presented in 
Table 7.15. 

7.3.5 Subsurface Soil Professional Judgment 

ECOIs with subsurface soil concentrations that exceed NOAEL ESLs, which have been 
detected in more than 5 percent of samples, that are statistically higher at the 0.1 level of 
significance compared to the background data, and which exceed tESLs are subject to a 
professional judgment evaluation. However, no ECOIs had subsurface soil concentrations 
that exceeded tESLs; therefore, no weight-of-evidence, professional judgment evaluation 
was needed for subsurface soil in the NNEU. 

7.3.6 Summary of Subsurface Ecological Contaminants of Potential Concern 

All subsurface soil ECOIs for burrowing receptors in the NNEU were eliminated from 
further consideration as ECOPCs. These decisions were based on one of the following: 1) 
the MDC of the ECOI was less than NOAEL ESL for the burrowing receptor; 2) no ESLs 
were available (these ECOIs are discussed in Section 10); 3) the concentration of the 
ECOI in NNEU subsurface soils was not greater than background subsurface soils; or 4) 
the upper-bound EPC was less than the tESL. The results of the subsurface soil ECOPC 
identification process for burrowing receptors are summarized in Table 7.16. 

7.4 Summary of Ecological Contaminants of Potential Concern 

ECOIs in surface and subsurface soil in the NNEU were evaluated in the ECOPC 
identification process for non-PMJM receptors, PMJM receptors, and burrowing 
receptors. Antimony, barium, copper, mercury, molybdenum, nickel, tin, 
bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and total PCBs were identified as 
ECOPCs for selected non-PMJM receptors (Table 7.10). Nickel, vanadium, and zinc 
were identified as ECOPCs for the PMJM (Table 7.1 1). No chemicals were identified as 
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ECOPCs for burrowing receptors (Table 7.16). No other ECOIs were retained past the 
professional judgment step of the ECOPC identification process for any other receptor 
group (non-PMJM receptors, PMJM receptors, or burrowing receptors). 

8.0 ECOLOGICAL EXPOSURE ASSESSMENT 

The ECOPC identification process defined the steps necessary to identify those chemicals 
that could not reliably be removed from further consideration in the ERA process. The 
list of ECOPC/receptor pairs of potential concern (Table 8.1) represents those media, 
chemicals, and receptors in the NNEU that require further assessment. The 
characterization of risk defines a range of potential exposures to site receptors from the 
ECOPCs and a parallel evaluation of the potential toxicity of each of the ECOPCs as well 
as the uncertainties associated with the risk characterization. This section provides the 
estimation of potential exposure to surface soil ECOPCs for the receptors identified in 
Section 7.0 and Table 8.1. Details of the two exposure models, concentration-based 
exposure and dosage-based exposure, are presented in Appendix A, Volume 2 of the 
RI/FS Report. 

8.1.1 Exposure Point Concentrations 

Surface soil EPCs for all non-PMJM receptors were calculated using both Tier 1 and Tier 
2 methods as described in the CRA Methodology (DOE 2004a). The 30-acre grid used 
for the Tier 2 calculations is shown on Figure 8.1. The Tier 1 and Tier 2 UTLs and UCLs 
are presented in Table 8.2. The methodology for the calculation is provided in RWS 
Appendix A, Volume 2. 

Surface soil EPCs for PMJM receptors were calculated for each PMJM habitat patch 
assuming that all samples were randomly located and weighted equally. The habitat 
patches showing sample locations exceeding the NOAEL ESL, or three times the 
NOAEL ESL are shown for ECOPCs in Figure 8.2 (nickel), Figure 8.3 (vanadium), and 
Figure 8.4 (zinc). The UCL concentrations for each ECOPC were used as EPCs to 
calculate HQs. The UCL was not used if there were not sufficient numbers of samples to 
calculate this value or if it exceeded the MDC. In either case, the MDC was used as a 
surrogate EPC. The surface soil EPCs for each PMJM patch are presented in Table 8.3. 
The ECOPCs shown in Table 8.3 represent ECOPCs with patch-specific MDCs greater 
than their respective ESLs. All ECOPCs that are not detected in a specific patch at 
concentrations less than their ESLs are excluded from the table. 

Surface water EPCs consisted of values that corresponded to the soil EPCs (only for the 
soil ECOPCs) being used and are used to estimate the total exposure via the surface water 
ingestion pathway. For example, if the soil EPC statistic was the UCL, then the UCL 
concentration in surface water (total values only) was calculated as described for soils 
and selected as the EPC. Surface water EPCs for all ECOPCs are presented in Table 8.4. 
All surface water data are provided on CD in Attachment 6. 
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8.1.2 Receptor-Specific Exposure Parameters 

Receptor-specific exposure factors are needed to estimate exposure to ECOPCs for each 
representative species. These include body weight; food, water, and medla ingestion 
rates; and diet composition and respective proportion of each dietary component. Daily 
rates for intake of forage, prey, water, and incidental ingestion of soils were developed in 
the CRA Methodology (DOE 2004a) and are presented in Table 8.5 for the receptors of 
potential concern carried forward in the ERA for the NNEU. 

8.1.3 Bioaccumulation Factors 
\ 

The measurement or estimation of concentrations of ECOPCs in wildlife food is 
necessary to evaluate how much of a receptor’s exposure is via food versus direct uptake 
of contaminated media. Conservative BAFs were identified in the CRA Methodology 
(DOE 2004a). These BAFs are either simple ratios between chemical concentrations in 
biota and soil or are based on quantitative relationships such as linear, logarithmic, or 
exponential equations. The values reported in the CRA Methodology are used as the 
BAFs for purposes of risk estimation. 

8.1.4 Intake and Exposure Estimates 

Intake and exposure estimates were completed for each ECOPC/receptor pair identified 
in Table 8.1. The estimates use the default exposure parameters and BAFs presented in 
Appendix B of the CRA Methodology and described in the previous subsection. These 
intake calculations represent conservative estimates of food tissue concentrations 
calculated from the range of upper-bound EPCs including the Tier 1 and Tier 2 UTLs and 
UCLS. 

Non-PMJM Receptors 

The intake and exposure estimates for ECOPClnon-PMJM receptor pairs are presented in 
Attachment 4. A summary of the exposure estimates is presented in Table 8.6. 

Antimony - Exposure estimates for the terrestrial plant, deer mouse (herbivore, 
insectivore), and coyote (insectivore); 

Barium - Exposure estimates for the mourning dove (herbivore); 

Copper - Exposure estimates for the mourning dove (herbivore and insectivore); 

Mercury - Exposure estimates for the mourning dove (insectivore); 

Molybdenum - Exposure estimates for the terrestrial plant and the deer mouse 
(insectivore); 

Nickel - Exposure estimates for American kestrel, mourning dove (insectivore), 
deer mouse (herbivore and insectivore), and coyote (generalist and insectivore); 
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Tin - Exposure estimates for mourning dove (insectivore), and deer mouse 
(insectivore); 

, Bis(2-ethylhexy1)phthalate - Exposure estimates for the American kestrel and 
mourning dove (insectivore); 

Di-n-butylphthalate - Exposure estimates for the American kestrel and mourning 
dove (insectivore); and, 

Total PCBs - Exposure estimates for the American kestrel and mourning dove 
(insectivore). 

PMJM Receptors 

The intake and exposure estimates for ECOPCPMJM receptor pairs are presented in 
Attachment 4 and are summarized in Table 8.7 for: 

Nickel; 

Vanadium; and, 

Zinc 

9.0 ECOLOGICAL TOXICITY ASSESSMENT 

Exposure to wildlife receptors was estimated for representative species of functional 
groups based on taxonomy and feeding behavior in Section 8.0 in the form of a daily rate 
of intake for each ECOPCheceptor pair. To estimate risk, soil concentrations (plants and 
invertebrate exposure) and calculated intakes (birds and mammals) must then be 
compared to the toxicological properties of each ECOPC. The laboratory-based toxicity 
benchmarks are termed toxicity reference values (TRVs) and are of several basic types. 
The NOAEL and no observed effect concentration (NOEC) TRVs are intake rates or soil 
concentrations below which no ecologically significant effects are expected. The NOAEL 
and NOEC TRVs were used to calculate the NOAEL ESLs used in screening steps of the 
ECOPC identification process to eliminate chemicals that have no potential to cause risk 
to the representative receptors. The lowest observed adverse effects level (LOAEL) TRV 
is a concentration above which the potential for some ecologically significant adverse 
effect could be elevated. The threshold TRVs represent the hypothetical dose at which the 
response in a group of exposed organisms may first begin to be significantly greater than 
in unexposed receptors and is calculated as the geometric mean of the NOAEL and 
LOAEL. Threshold TRVs were calculated based on specific data quality rules for use in 
the ECOPC identification process for a small subset of ECOIs in the CRA Methodology 
(DOE 2004a). 

TRVs for ECOPCs identified for NNEU were obtained from the CRA Methodology. The 
pertinent TRVs for the NNEU are presented for terrestrial plants and invertebrates in 
Table 9.1 and for birds and mammals in Table 9.2. 
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10.0 ECOLOGICAL RISK CHARACTERIZATION 

Risk characterization includes risk estimation and risk description. Details of these 
components are described in the CRA Methodology and Appendix A, Volume 2 of the 
RI/FS Report. Predicted risks should be viewed in terms of the potential for the 
assumptions used in the risk characterization to occur in nature, the uncertainties 
associated with the assumptions, and in the potential for effects on the population of 
receptors that could inhabit the NNEU. 

Several MSSs exist within the NNEU (Table 1.1 and Figure 1.2). All the IHSSs have 
regulatory agency approved NFAAs. This is documented in the Annual Updates to the 
Historical Release Report as noted in Table 1.1. Only two MSSs required remedial 
action. The Present Landfill (MSS 114) is a Resource Conservation and Recovery Act 
(RCRA) interim status unit, and was closed in 2005 by construction of an engineered cap 
for containment of the buried waste. Contamination at the North Firing Range (PAC NW- 
1505) was addressed through an accelerated action soil removal in 2005. 

Potential risks to terrestrial plants, invertebrates, birds, and mammals are evaluated using 
a hazard quotient (HQ) approach. An HQ is the ratio of the estimated exposure of a 
receptor to a TRV that is associated with a known level of toxicity, either a no effect level 
(NOAEL or NOEC) or an effect level (LOAEL or LOEC): 

HQ = Exposure / TRV 

0 

As described in Section 8.0, the units used for exposure and TRV depend upon the type 0 of receptor evaluated. For plants and invertebrates, exposures and TRVs are expressed as 
concentrations (mgkg soil). For birds and mammals, exposures and TRVs are expressed 
as ingested doses (mg/kg/BW/day). 

HQs were calculated for each ECOPC/receptor pair based on the exposures estimated and 
TRVs presented in the preceding sections. Risks are discussed and presented to put the 
assumptions of the risk predictions into context that can be used to make risk 
man agemen t decisions. 

10.1 Chemical Risk Characterization 

Chemical risk characterization utilizes quantitative methods to evaluate potential risks to 
ecological receptors. In this risk assessment, the quantitative method used to characterize 
chemical risk is the HQ approach. As noted above, HQs are usually interpreted as 
follows: 
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> 1  

> 1  

Interpretation of HQ 

Minimal or no risk 

I1 Low level riska 

> 1  Potentially significant risk 
~~ 

a Assuming magnitude and severity of response at LOAEL 
are relatively small and based on endpoints appropriate for 
the assessment endpoint of the receptor considered. 

One potential limitation of the HQ approach is that calculated HQ values may sometimes 
be uncertain due to simplifications and assumptions in the underlying exposure and 
toxicity data used to derive the HQs. Where possible, this risk assessment provides 
information on three potential sources of uncertainty, described below. 

Exposure Point Concentrations (EPCs). Because surface soil sampling 
programs in the EU sometimes tended to focus on areas of potential 
contamination (MSS/PAC/UBCs), EPCs calculated using the Tier 1 approach 
(which assumes that all samples are randomly spread across the EU and are 
weighted equally) may tend to yield an EPC that is biased high. For this reason, a 
Tier 2 area-weighting approach was used to derive additional EPCs that help 
compensate for this potential bias. HQs were always.calculated based on both 
Tier 1 and Tier 2 EPCs for non-PMJM receptors. No Tier 2 EPCs were calculated 
for PMJM receptors due to the limited size of their habitat. 

Bioaccumulation Factors (BAFs). For wildlife receptors, concentrations of 
contaminants in dietary items were estimated from surface soil using uptake 
equations. When the uptake equation was based on a simple linear model (e.g., 
Ctissue = BAF * Csoil), the default exposure scenario used a high-end estimate of 
the BAF (the 90th percentile BAF). However, the use of high-end BAFs may tend 
to overestimate tissue concentrations in some dietary items. In order to estimate 
more typical tissue concentrations, where necessary, an alternate exposure 
scenario calculated total chemical intake using a 50th percentile (median) BAF 
and HQs were calculated. The use of the median BAF is consistent with the 
approach used in the ecological soil screening level (EcoSSL) guidance (EPA 
2005). 

Toxicity Reference Values (TRVs). The CRA Methodology utilized an 
established hierarchy to identify the most appropriate default TRVs for use in the 
ECOPC selection. However, in some instances, the default TRV selected may be 
overly conservative with regard to characterizing population-level risks. The 
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determination of whether the default TRVs are thought to yield overly 
conservative estimates of risk is addressed in the uncertainty sections below on a 
chemical-by-chemical basis. When an alternate TRV is identified, the chemical- 
specific uncertainty sections provide a discussion of why the alternate TRV is 
thought to be appropriate to provide an alternative estimate of toxicity (e.g., 
endpoint relevance, species relevance, data quality, chemical form, etc:), and HQs 
were calculated using both default and alternate TRVs where necessary. 

The influences of each of these uncertainties on the calculated HQs were evaluated both 
alone and in concert in the risk description for each chemical. Uncertainties related to the 
BAFs, TRVs and background risk are presented for each chemical in Attachment 5. 
Where uncertainties were deemed to be high, Attachment 5 provides alternative BAFs 
andor TRVs as appropriate based on the results of the uncertainty assessment. 

HQs calculated using the default BAFs and HQs with the Tier 1 and Tier 2 EPCs are 
provided in Tables 10.1 and 10.2 for each ECOPCLReceptor pair. Where no LOAEL HQs 
exceed 1 using the default exposure and toxicity values, no further HQs were calculated 
regardless of the results of the uncertainty analysis. Since the default HQs are generally 
the most conservative risk estimations, if low risk is estimated using these values then 
further reductions of conservatism would only serve to reduce risk estimates further. 

Where LOAEL HQs greater than 1 are calculated using default assumptions, and the 
uncertainty analysis indicated that alternative BAFs and/or TRVs would be beneficial to 

' 

reduce uncertainty and conservatism, alternative HQs are presented in Table 10.1 as 
appropriate. 

The selection of which EPC (e.g., UTL or UCL) is of primary importance will depend 
upon the type of receptor and the relative home range size. Only the UTL EPC is 
provided in Table 10.1 for small home range receptors and only the UCL is provided for 
large home range receptors. The patch-specific UCL is provided in Table 10.2 for the 
PMJM receptors. 

All calculated exposure estimates and HQ values are also provided in Attachment 4. 
These include the default and alternative HQs and are calculated'using a range of EPCs. 
The results for each ECOPC are discussed in more detail below. 

The risk description incorporates results of the risk estimates along with the uncertainties 
associated with the risk estimations and other lines of evidence to evaluate potential 
chemical effects on ecological receptors in the NNEU following accelerated actions. 
Information considered in the risk description includes receptor groups potentially 
affected, type of TRV exceeded (e.g., NOAEL versus LOAEL), relation of EU 
concentrations to other criteria such as EPA EcoSSLs, and risk above background 
conditions. In addition, other site-specific and regional factors are considered such as the 
use of a given ECOPC within the EU related to historical RFETS activities, comparison 
of ECOPC concentrations within the NNEU to the rest of the RFETS site as it relates to 
background, and/or comparison to regional backgroundlconcentrations. a 
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10.1.1 Antimony 

Antimony HQs for terrestrial plants, deer mouse (herbivore and insectivore), and coyote 
(insectivore) are presented in Table 10.1. Figure 10.1 shows the spatial distribution of 
antimony in relation to the lowest ESL and also presents the data used in the calculation 
of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For non-PMJM receptors, no receptors had LOAEL HQs greater than 1 using the default 
exposure assumptions and no alternative HQs were calculated. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

Antimony - Risk Description 

Antimony was identified as an ECOPC for terrestrial plants, the deer mouse (herbivore 
and insectivore), and coyote (insectivore). 

Information on the historical use and a summary of site data and background data is 
provided in Attachment 3. 

Terrestrial Plants 

For terrestrial plants, HQs were greater than 1 using the Tier 1 UTL (HQ = 2), but were 
less than 1 when using the Tier 2 UTL (Table 10.1). Due to the lack of confidence in the 
toxicity information on the effects of antimony on plants and HQs less than 1 using Tier 2 
EPCs, it is unlikely that antimony presents a risk to terrestrial plant populations in the 
NNEU. 

Non-PMJM Receptors - Small Home-Range 

Potential risks to vertebrate non-PMJM receptors were evaluated and HQs are presented 
in Table 10.1. Using the Tier 1 EPCs, NOAEL HQs greater than or equal to 1 were 
calculated for both receptors. A NOAEL HQ greater than 1 was also calculated using a 
Tier 2 EPC for the deer mouse (insectivore). 

' 

Only the deer mouse (insectivore) had a LOAEL HQ equal to 1 (Tier 1 EPC only). This 
result indicates that risks to the deer mouse are likely to be low. When Tier 2 EPCs were 
used, all LOAEL HQs were less than 1 for both receptors, including the deer mouse 
(insectivore): This indicates that risks to populations of insectivorous small mammals are 
likely to be low in the NNEU. 
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Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the 
Tier 2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Antimony samples were available from 29 grid cells (Figure 10.1). NOAEL 
HQs greater than 1 were calculated in 69 percent 06 the grid cells and no LOAEL HQs 
greater than 1 were calculated in any grid cell for the most sensitive receptor (deer mouse 
[insectivore]). The results of the grid-cell analysis indicate that the average exposure to 
sub-populations of small home-range receptors results in low risk from exposure to 
antimony. 

Overall, risks to small home range, non-PMJM receptors are likely to be low from 
exposure to antimony in NNEU. 

Non-PMJM Receptors - Large Home-Range 

Potential risks to vertebrate large home-range, non-PMJM receptors were evaluated and 
HQs are presented in Table 10.1. Using the Tier 2 EPC, a NOAEL HQ less than 1 was 
calculated for the coyote (insectivore) (Tier 2 UCL only). 

No LOAEL HQs greater than 1 were calculated for the coyote (insectivore) under any 
exposure scenario using LOAEL TRV. 

Based on the results of the HQ calculations and the summary of the uncertainty, risks to 
the large home range receptors are likely low due to exposure to antimony in NNEU 
surface soils. 

10.1.2 Barium 

Barium HQs for the mourning dove (herbivore) are presented in Table 10.1. Barium was 
not identified as an ECOPC in the NNEU for any other receptors. Figure 10.2 shows the 
spatial distribution of barium in relation to the lowest ESL and also presents the data used 
in the calculation of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainly 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For the mourning dove (herbivore), LOAEL HQs were less than 1 using the default 
exposure assumptions and no alternative HQs were calculated. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 
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Barium Risk Description 

Barium was identified as an ECOPC for the mourning dove (herbivore) receptor only. 
Information on the historical use and a summary of site data and background data is 
provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

NOAEL HQs calculated using Tier 1 EPCs were greater than 1 (HQ = 2) for the 
mourning dove (herbivore). The NOAEL HQ for the mourning dove (herbivore) was less 
than 1 for the Tier 2 UTL. 

All LOAEL HQs were less than 1 for the mourning dove (herbivore). Risks to 
populations of receptors from exposure to barium in NNEU surface soils are, therefore, 
likely to be low. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL, threshold and LOAEL TRVs were used in the HQ 
calculations. Barium samples were available from 29 grid cells (Figure 10.2). NOAEL 
and LOAEL HQs less than 1 were calculated in 100 percent of the grid cells for the most 
sensitive receptor (mourning dove [herbivore]). The results of the grid-cell analysis 
indicate that the average exposure to sub-populations of small home-range receptors 
results in low risk from exposure to barium. 

- 
10.1.3 Copper 

Copper HQs for the mourning dove (herbivore and insectivore) are presented in 
Table 10.1. Copper was not identified as an ECOPC in the NNEU for any other receptors. 
Figure 10.3 shows the spatial distribution of copper in relation to the lowest ESL and also 
presents the data used in the calculation of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For non-PMJM receptors, no receptors had LOAEL HQs greater than 1 using the default 
exposure assumptions and no alternative HQs were calculated. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 
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Copper Risk Description 

Copper was identified as an ECOPC for the mourning dove (herbivore and insectivore) 
receptors only. Information on the historical use and a summary of site data and 
background data is provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

NOAEL HQs calculated using Tier 1 EPCs were equal to 1 for the mourning dove 
(herbivore). NOAEL HQs for the mourning dove (insectivore) were greater than 1 for the 
Tier 1 UTL only (HQ = 2) and equal to 1 for the Tier 2 UTL. 

\ 

All LOAEL HQs were less than 1 for both receptors. Risks to populations of receptors 
from exposure to copper in NNEU surface soils are, therefore, likely to be low. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL, threshold and LOAEL TRVs were used in the HQ 
calculations. Copper samples were available from 29 grid cells (Figure 10.3). NOAEL 
HQs greater than 1 were calculated in 100 percent of the grid cells while no LOAEL HQs 
greater than 1 were calculated in any grid cell for the most sensitive receptor (mourning 
dove (insectivore)). The results of the grid-cell analysis indicate that the average 
exposure to sub-populations of small home-range receptors results in low risk from 
exposure to copper. 

10.1.4 Mercury 

Mercury HQs for the mourning dove (insectivore) are presented in Table 10.1. Mercury 
was not identified as an ECOPC in the NNEU for any other receptors. Figure 10.4 shows 
the spatial distribution of mercury in relation to the lowest ESL and also presents the data 
used in the calculation of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For the mourning dove (insectivore), LOAEL HQs were less than 1 using the default 
exposure assumptions and no alternative HQs were calculated. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

. 1  
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Mercury Risk Description 

Mercury was identified as an ECOPC for the mourning dove (insectivore) receptor only. 
Information on the historical use and a summary of site data and background data is 
provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

NOAEL HQs calculated using Tier 1 and Tier 2 EPCs were greater than 1 (HQs = 3) for 
the mourning dove (insectivore). LOAEL HQs were also less than 1 for the mourning 
dove (insectivore). Risks to populations of receptors from exposure to mercury in NNEU 
surface soils are, therefore, likely to be low. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL, threshold and LOAEL TRVs were used in the HQ 
calculations. Mercury samples were available from 29 @d cells (Figure 10.4). NOAEL 
HQs greater than 1 were calculated in 100  percent of the grid cells while no LOAEL HQs 
greater than 1 were calculated in any grid cell for the most sensitive receptor (mourning 
dove [insectivore]). The results of the grid-cell analysis indicate that the average 
exposure to sub-populations of small home-range receptors results in low risk from 
exposure to mercury. 

10.1.5 Molybdenum 

Molybdenum HQs for terrestrial plants and deer mouse (insectivore) are presented in 
Table 10.1.  Figure 10.5 shows the spatial distribution of molybdenum in relation to {he 
deer mouse (insectivore) ESL and also presents the data used in the calculation of the 
Tier 2 EPCs. I 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For non-PMJM receptors, no receptors had LOAEL HQs greater than 1 using the default 
exposure assumptions and no alternative HQs were calculated. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

Molybdenum - Risk Description 

Molybdenum was identified as an ECOPC for terrestrial plants and the deer mouse 
(insectivore) receptors only. Information on the historical use and a summary of site data 
and background data is provided in Attachment 3. 
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Terrestrial Plants 

For terrestrial plants, the HQ was equal to 1 using the Tier 1 UTL, but less than 1 using 
the Tier 2 UTL (Table 10.1). Due to the lack of confidence in the toxicity information on 
the effects of molybdenum on plants and HQs less than or equal to 1 using all EPCs, it is 
unlikely that molybdenum presents a risk to terrestrial plant populations in the NNEU. 

Non-PMJM Receptors - Small Home-Range 

For the deer mouse (insectivore) using the Tier 1 UTL, the NOAEL HQ was equal to 1. 
The NOAEL HQ calculated using the Tier 2 EPC was less than 1. In addition, all LOAEL 
HQs were less than 1 using both EPCs. Because no HQs greater than 1 were calculated 
using any effects-based TRV, risks to non-PMJM small home-range receptors is likely 
low from exposure to molybdenum. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Molybdenum samples were available from 29 grid cells (Figure 10.5). 
NOAEL HQs greater than 1 were calculated in 3 percent of the grid cells while no 
LOAEL HQs greater than 1 were calculated in any grid cell for the most sensitive 
receptor (deer mouse [insectivore]). The results of the grid-cell analysis indicate that the 
average exposure to sub-populations of small home-range receptors results in low risk 
from exposure to molybdenum. 

The uncertainty analysis indicated that risks have the potential to be over-predicted for 
the deer mouse (insectivore) due to the use of a conservative (upper bound) soil-to-. 
invertebrate BAF. HQs calculated using the median BAF value from the same source 
were less than 1 in all cases. These results support the prediction of low risks to non- 
PMJM receptors. 

10.1.6 Nickel 

Nickel HQs for the mourning dove (insectivore), American kestrel, deer mouse 
(herbivore and insectivore), and coyote (generalist and insectivore) are presented in Table 
10.1. Figure 10.6 shows the spatial distribution of nickel in relation to the lowest ESL and 
also presents the data used in the calculation of the Tier 2 EPCs. Patch-specific HQs for 
the PMJM receptor (Patches #11) are presented in Table 10.2. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For non-PMJM receptors, only the deer mouse (insectivore) had, LOAEL HQs greater 
than 1, indicating that risks based on the default assumptions could have the potential to 
be significant. The uncertainty analysis presented in Attachment 5 indicated that there 
were considerable uncertainties and conservatisms in the nickel risk calculations based on 
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both upper-bound BAFs and TRVs that resulted in potentially significant risk at 
background concentrations. For this reason, alternative HQs were calculated for the deer 
mouse (insectivore) using both median BAFs and the alternative TRVs presented in the 
uncertainty analysis. The resulting HQs are presented in Table 10.1 

For PMJM receptors, NOAEL HQs greater than 3 and LOAEL HQs greater than 1 were 
calculated using the UCL EPC in Patch #11 in which nickel was an ECOPC indicating 
that risks based on the default assumptions have the potential to be significant. As 
discussed above, the uncertainty analysis presented in Attachment 5 indicated that there 
were considerable uncertainties and conservatisms in the nickel risk calculations based on 
both upper-bound BAFs and TRVs that resulted in potentially significant risk at 
background concentrations. For this reason, alternative HQs were calculated for the 
PMJM using both median BAFs and the alternative TRVs presented in the uncertainty 
analysis. The resulting HQs are presented in Table 10.2 

Although risks to all receptors except the deer mouse (insectivore) and PMJM receptors 
were determined to be low using the more conservative default HQs, care should be taken 
to review the chemical specific uncertainties discussed in Attachment 5 when reviewing 
the results of all receptors regardless of whether alternative HQs are provided. 

Nickel - Risk Description 

Nickel was identified as an ECOPC for the mourning dove (insectivore), American 
kestrel, deer mouse (herbivore and insectivore), PMJM, and coyote (generalist and 
insectivore). Information on the historical use and a summary of site data and background 
data is provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

For the non-PMJM receptors, NOAEL HQs were greater than 1 for the mourning dove 
(insectivore), deer mouse (insectivore), and coyote (generalist and insectivore) under the 
default exposure/TRV scenarios (Table 10.1). Threshold HQs were also greater than 1 for 
the mourning dove under default exposure/TRV scenarios. LOAEL HQs for all non- 
PMJM receptors (except deer mouse [insectivore]) were less than or equal to 1 for all 
exposure scenarios. The deer mouse (insectivore) had LOAEL HQs greater than 1 under 
the default exposure scenarios indicating the potential for significant risk. Risks to the 
mourning dove (insectivore), American kestrel, and deer mouse (herbivore) are all likely 
to be low because no LOAEL HQs greater than 1 were calculated using the default BAFs 
and TRVs prescribed by the CRA Methodology. Risks to the deer mouse (insectivore) 
require more evaluation. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Nickel samples were available from 29 grid cells (Figure 10.6). NOAEL 
HQs greater than 10 were calculated in 100 percent of the grid cells. LOAEL HQs greater 
than 1 but less than 5 were also calculated in all grid cells for the most sensitive receptor 
(deer mouse [insectivore]). The results of the grid-cell analysis indicate that risks from 
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average exposure to sub-populations of insectivorous small mammals cannot be 
dismissed and requires further evaluation. 

The uncertainty analysis discussed the potential for risks to be overestimated using the 
default exposure models and TRVs due to LOAEL HQs greater than 1 calculated at UCL 
and UTL background soil concentrations. For the deer mouse (insectivore), LOAEL HQs 
in background (UTL and UCL HQs = 3) are the same for those calculated for NNEU 
surface soils with the exception of the Tier 1 UTL (HQ = 4). These results indicate that 
risks to insectivorous deer mouse populations within NNEU are similar to those offsite. 
This also indicates that risk estimates to the deer mouse (insectivore) receptor using the 
default HQ calculation may be overly conservative and are not different from those 
predicted at background concentrations. Background concentrations of nickel (MDC = 
14.0 mgkg) do not appear to be elevated over what would be expected in the vicinity of 
the site. Attachment 3 presents background concentrations for Colorado and bordering 
states where nickel concentrations range from 5 to 700 mgkg with an average of 18.8 
mg/kg- 

The uncertainty analysis discussed these uncertainties and conservatisms related to both 
upper-bound BAFs used in the intake estimates and in the TRVs used to calculate HQs. , 

Alternative intake rates were calculated for those receptors ingesting invertebrates in their 
diet. In addition, HQs were also calculated using alternative TRVs from Sample et al. 
(1996). 

No LOAEL HQs greater than 1 were calculated using the default TRVs under the 
alternative (median) BAF exposure scenario. In addition, no HQs greater than 1 were 
calculated for any receptor using either the alternative NOAEL or LOAEL TRV under 
the default BAF scenario or the alternative BAF scenario. 

Risks to the deer mouse (insectivore) may be slightly higher than those predicted for the 
other receptors. While the TRVs used for the NOAEL and LOAEL appear to be sound 
TRVs based on appropriate endpoints, the exposure models used in the assessment result 
in elevated risks as minimum background concentrations using those TRVs. When the 
upper-bound BAF for estimation of invertebrate tissue concentrations was replaced with 
the median value, no LOAEL HQs greater than 1 for the deer mouse (insectivore) were 
calculated. Similarly, when the TRVs from Sample et al. (1996) were used instead of the 
PRC TRVs, no HQs greater than 1 were calculated using either the NOAEL or the 
LOAEL TRV. The HQs were less than 1 whether the upper-bound or median BAF were 
used. These calculations indicate that while risks to the deer mouse (insectivore) may be 
greater than those predicted to the other receptors, they may be over-predicted using the 
default input parameters provided in the CRA Methodology. The lack of elevated HQs 
when less conservative, yet still reasonable alternative values were used lends support to 
this conclusion as do the,background risk calculations. Therefore, risks to the deer mouse 
(insectivore) ar6 likely to be low. 
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Non-PMJM Receptors - Large Home-Range 

NOAEL HQs were greater than 1 for the coyote (generalist and insectivore) under the 
default exposure/TRV scenarios (Table 10.1). LOAEL HQs for both receptors were less 
than or equal to 1 for all exposure scenarios. Since no LOAEL HQs greater than 1 were 

. calculated for either receptor using the default exposure and toxicity assumptions, risks to 
large home range receptors from exposure to nickel in NNEU are likely to be low. 

PMJM Receptor 

For the PMJM receptor, an HQ equal to 28 was calculated using the NOAEL TRV. The 
LOAEL HQ was equal to 3 indicating a potential for significant risk to the PMJM. 

As discussed in the uncertainty analysis, the default exposure model and TRV resulted in 
an ESL less than the minimum detected background surface soil concentration. The 
default LOAEL for nickel was selected from the same study and predicts an increase in 
pup mortality, but only at intake rates that would result in a back-calculated soil 
concentration (4.8 mg/kg) that is equal to the minimum detection in background surface 
soils. However, the HQ results indicate that more evaluation is necessary to estimate 
potential risk to the PMJM receptor. 

Risks calculated using the background UTUUCL as EPCs also indicate potentially 
significant levels of risk, with the NOAEL HQ equal to 27 and 20 for the UTL and UCL, 
respectively. LOAEL HQs equaled 3 and 2, respectively, for the same EPCs. Risks to the 
PMJM receptor calculated using the default exposure model and TRVs within the NNEU 
are similar to those calculated in background areas. These results indicate that actual risks 
may be overstated and further evaluation of risks to PMJM is necessary. Because risks 
are not generally expected at normal background concentrations, the uncertainty analysis 
recommended several steps to provide a less uncertain assessment of risks. 

The alternative NOAEL TRV, discussed in the uncertainty analysis (Sample et al. 1996), 
is protective of body weight in neonate rats and provides a reasonable alternative no- 
effect level for PMJM. The LOAEL was derived from the same study and is predictive of 
a significant reduction in neonate rat body weights. 

The-LOAEL HQ was less than 1 for the PMJM using the median soil-to-invertebrate 
BAF (as prescribed in USEPA guidance (EPA 2005) and the PRC (1994) LOAEL TRV. 
Similarly, no HQs (NOAEL or LOAEL) were greater than 1 using the upper-bound soil- 
to-invertebrate BAF and the alternative TRVs. 

Overall, risks to PMJM receptors in NNEU do not appear to be elevated above 
background concentrations. The combined lines of evidence indicate that site-related 
risks to the PMJM receptor are likely to be low in Patch #I 1 because HQs calculated in 
this patch are the same as those calculated using background data. Alternative, exposure 
models and TRVs indicate that risks may be much lower in Patch #11. Risks to PMJM 
receptors in Patch #11 are, therefore, likely to be low. 
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10.1.7 Tin 

Tin HQs for the mourning dove (insectivore), and deer mouse (insectivore) are presented 
in Table 10.1. Figure 10.7 shows the spatial distribution of tin in relation to the lowest 
ESL and also presents the data used in the calculation of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

No alternative BAFs or TRVs were recommended in the uncertainty analysis. Therefore, 
no HQs based on alternative assumptions are provided in Table 10.1. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

Tin -Risk Description 

Tin was identified as an ECOPC for the mourning dove (insectivore) and deer mouse 
(insectivore). Information on the historical use and a summary of site data and 
background, data is provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

For the non-PMJM receptors, potential risks from exposure to tin were evaluated using a 
range of EPCs, default exposure scenarios and default TRVs. NOAEL HQs were greater 
than 1 for the mourning dove (insectivore) and deer mouse (insectivore). All LOAEL 
HQs for both receptors were less than 1. The lack of HQs calculated when using effects- 
based TRVs indicates that risk to non-PMJM small home-range receptors is likely to be 
low. 

. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Tin samples were available from 29 grid cells Pigure 10.7). NOAEL HQs 
greater than 1 were calculated in 21 percent of the grid cells while no LOAEL HQs 
greater than 1 were calculated in any grid cell for the most sensitive receptor (mourning 
dove (insectivore)). The results of the grid-cell analysis indicate 'that the average 
exposure to subpopulations of small home-range receptors result in low risk from 
exposure to tin. I 

The uncertainty section discussed the uncertainties and likely conservatisms in the BAFs 
used to estimate tissue concentrations. Because no HQs greater than 1 were calculated 
using the LOAEL TRV risks to non-PMJM receptor populations in the NNEU are likely 
to be low. 
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10.1.8 Vanadium 

The PMJM receptor is the only receptor of concern for vanadium. A patchlspecific HQ 
for the PMJM receptor (Patches #11) is presented in Ta,*cO:2;'::. '. ..- 

. - -  . -  

. . -. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10 .2  are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

For PMJM receptors, the NOAEL HQ was greater than 1 (HQ = 2) whereas the LOAEL 
HQ was less than 1 using the default HQ calculations. Therefore, no alternative HQs 
were calculated. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

Vanadium - Risk Description 

Vanadium was identified as an ECOPC for PMJM receptors. Information on the 
historical use and a summary of site data and background data are provided in 
Attachment 3. 

PMJM Receptors 

For the PMJM receptor, the NOAEL HQ was greater than 1 (HQ = 2) in Patch #11 (Table 
10.2). Figure 8.3 presents vanadium sampling locations and a comparison to the PMJM 
ESL. 

The LOAEL HQ was less than 1 using the default exposure scenario. The results indicate 
that risks to PMJM from exposure to vanadium are likely to be low in Patch #11. No HQs 
greater than any effect-based TRV were calculated. 

10.1.9 Zinc 

The PMJM receptor is the only receptor of concern for zinc. A patch-specific HQ for the 
PMJM receptor (Patch #11) is presented in Table 10.2.  

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.2 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented . 
The LOAEL HQ was less than 1 for the PMJM receptor in Patch #11 using the default 
assumptions. Therefore, no alternative HQ calculations are provided. 
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Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

. 

Zinc - Risk Description 

Zinc was identified as an ECOPC for PMJM receptors. Information on the historical use 
and a summary of site data and background data are provided in Attachment 3. 

PMJM Receptor 

Potential risks to PMJM receptors were evaluated in Patch #11. Zinc sampling locations 
and comparisons to both background concentrations and the PMJM ESL are presented on 
Figure 8.4. 

NOAEL HQs was greater than 1 for Patch #11 '(Table 10.2). However, the LOAEL HQ 
was less than 1 for this same patch. Because the LOAEL was less than 1, potential risks 
to PMJM from zinc exposure are likely to be low in Patch #11. 

10.1.10 Bis(2-ethylhexy1)phthalate 

Bis(2-ethylhexylphthalate) HQs for the American kestrel and mourning dove 
(insectivore) are presented in Table 10.1. Figure 10.8 shows the spatial distribution of 
bis(2-ethylhexy1)phthalate in relation to the lowest ESL and also presents the data used in 
the calculation of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented . 

No LOAEL HQs greater than 1 were calculated for any non-PMJM receptor. Therefore, 
no alternative HQ calculations are provided. 

1 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

Bis(2-ethylhexy1)phthalate - Risk Description 

There is no identified source in the NNEU for bis(2-ethylhexyl)phthaIate, which was 
identified as an ECOPC for the American kestrel and mourning dove (insectivore) 
receptors. Information on the historical use and a summary of site data and background 
data is provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

Potential risks to receptors of concern were estimated using a range of EPCs. NOAEL 0 HQs were greater than 1 for both receptors (Table 10.1). A11 LOAEL HQs were less than 
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' 1 for both species. Because no effects-based TRVs resulted in HQs greater than 1, risks 
to non-PMJM receptors are likely to be low. 

'Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Bis(2-ethylhexy1)phthalate samples were available from 7 grid cells (Figure 
10.8). NOAEL HQs greater than 1 were calculated in 86 percent of the grid cells, while 
no grids had LOAEL HQs greater than 1 for the most sensitive receptor (mourning dove 
[insectivore]). The results of the grid-cell analysis indicate that the average exposure to 
sub-populations of small home-range receptors results in low risk from exposure to bis(2- 
ethylhexy1)phthalate. 

These lines of evidence along with the uncertainty analysis indicated that risks to non- 
PMJM receptors are likely low. 

10.1.11 Di-n-butylphthalate 

Di-n-butylphthalate HQs for American kestrel and mourning dove (insectivore) are 
presented in Table 10.1. Figure 10.9 shows the spatial distribution of di-n-butylphthalate 
in relation to the lowest ESL and also presents the data used in the calculation of the Tier . 
2 EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

LOAEL HQs greater than 1 were calculated for the mourning dove (insectivore) receptor. 
However, as discussed in the uncertainty analysis, no alternative calculations are 
available. 2 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

Di-n- butylp h thalate - Risk Description 

There is no identified source in the NNEU for di-n-butylphthalate, which was identified 
as an ECOPC for the American kestrel and mourning dove (insectivore) receptors. 
Information on the historical use and a summary of site data and background data are 
provided in Attachment 3. 

Non-PMJM Receptors - Small Home-Range 

Potential risks to receptors of concern were estimated using a range of EPCs TRVs. 
NOAEL HQs were greater than 1 for the mourning dove (insectivore) and American 
kestrel (Table 10.1). LOAEiL HQs were also greater than 1 for the mourning dove 
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(insectivore) but were less than 1 for the American kestrel. Risks to the American kestrel 
are, therefore, likely to be low from exposure to di-n-butylphthalate. Risks to the 
mourning dove (insectivore) have the potential to be significant and further evaluation is 
required. 

As discussed in the uncertainty analysis, the NOAEL TRV was estimated from the 
LOAEL TRV, which is based on the prediction of eggshell-thinning effects in birds. It is 
unclear where the threshold for effects lies between the NOAEL and the LOAEL TRV. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil sampleswithin each of the 
Tier 2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Di-n-butylphthalate samples were available from 7 grid cells (Figure 10.9). 
NOAEL HQs greater than 1 were calculated in 100 percent of the grid cells. Fourteen , 

percent of the LOAEL HQs were less than 1 whereas 86 percent were between 1 and 5 
for the most sensitive receptor (mourning dove [insectivore]). The results of the grid-cell 
analysis indicate that the average exposure to sub-populations of small home-range 
receptors requires further evaluation. 

The uncertainty analysis discussed the uncertainty in the BAFs used in the exposure 
models and the potential for overestimation of invertebrate and small mammal tissue 
concentrations. It is, therefore, likely that risks are somewhat overestimated. Given that 
the highest LOAEL HQ calculated equaled 2, other lines of evidence indicate a 
possibility for overestimation of risk and there is no known source, risks to the mourning 
dove (insectivore) receptor are likely low. 

10.1.12 Total PCBs 

HQs for total PCBs for the mourning dove (insectivore) and American kestrel' are 
presented in Table 10.1. Figure 10.10 shows the spatial distribution of PCB (total) in 
relation to the lowest ESL and also presents the data used in the calculation of the Tier 2 
EPCs. 

HQs Calculated to Characterize Uncertainty 
Uncertainties related to the default HQ calculations provided in Table 10.1 are discussed 
in detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

No LOAEL HQs greater than 1 were calculated for any non-PMJM receptor. Therefore, 
no alternative HQ calculations are provided. 

Care should, however, be taken to review the chemical specific uncertainties discussed in ' 

Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 
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PCB (Total) - Risk Description 

Total PCBs were identified as an ECOPC,,for the mourning dove (insectivore) and 
American kestrel receptors. 

Non-PMJM Receptors - Small home-range 

Potential risks .from exposure to total PCBs were evaluated using a range of EPCs. 
NOAEL HQs were greater than 1 for the mourning dove (insectivore) and the American 
kestrel (Table 10.1). A11 LOAEL HQs were less than or equal to 1 for the mourning dove 
(insectivore) and American kestrel. Given the lack of LOAEL HQs greater than 1, risks 
to non-PMJM receptors from PCBs in surface soils in the NNEU are likely low. 

Table 10.3 presents a summary of HQs calculated using the arithmetic mean 
concentration used as cell-specific EPCs for surface soil samples within each of the Tier 
2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. PCB (total) samples were available from 7 grid cells (Figure 10.10). 
NOAEL HQs greater than 1 were calculated in 100 percent of the grid cells, while no 
grids had LOAEL HQs greater than 1 for the most sensitive receptor (mourning dove 
[insectivore]). The results of the grid-cell analysis indicate that the average exposure to 
sub-populations of small home-range receptors indicate low risk from exposure to PCB 
(total). 

10.2 Ecosystem Characterization 

An ecological monitoring program has been underway since 1991 when baseline data on 
wildlife species was gathered (Ebasco 1992). The purpose of this long-term program was 
to monitor specific habitats to provide a sitewide database from which to monitor trends 
in the wildlife populations at RFETS. This type of monitoring program provides localized 
information that can also be used for analysis at a landscape level to monitor the 
population trends and general health of the Rocky Flats ecosystem. Permanent transects 
through three basic habitats were run monthly for more than a decade (K-H 2002). 
Observations were recorded concerning the abundance, distribution, and diversity of 
wide-ranging wildlife species, including observations of migratory birds, raptors, 
coyotes, and deer. 

Migratory birds were tracked during all seasons, but most notably during the breeding 
season. Over eight years of bird survey data were collected on 18 permanent transects. 
Field observations were summarized into species richness and densities by habitat type. 
Habitats comprised the general categories of grasslands, woodlands and wetlands. 
However, summaries in annual reports are grouped by habitat types across RFETS and 
not within EUs because EU boundaries were determined well after the monitoring 
program had begun. Additionally, wide-ranging animals may use habitat in several EUs 
and do not recognize EU boundaries. 

0 Summarizing songbird surveys over the breeding season, diversity indices for RFETS for 
all habitats combined over 8 years of observations (1991, 1993-1999) show a steady state 
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in diversity of bird communities (K-H 2000). Among habitats, results were similar with 
the exception of an increasing trend in species richness and a decreasing trend in bird 
densities in woodland habitats. Woodland bird communities consistently show the 
highest diversity when compared with bird communities in wetlands and grasslands. The 
decreasing trend can be mostly attributed to transient species (i.e., those species not 
usually associated with woody cover) except for red-tail hawk (Buteo jumaicensis) and 
American goldfinch (Curduelis tn’stis). The red-tailed hawk change in density can be 
attributed to a loss of nesting sites in Upper Woman Creek during the survey period. 
Goldfinch abundance can be heavily influenced by the availability of food sources. 

-. 

A subgroup of migratory birds is neotropical migrants, which show declining populations 
in North America (Audubon 2005, Nature Conservancy 2005). Most of this decline is 
thought to be due to conversion of forest land to agriculture in the tropics, and conversion 
to real estate development in North America. Grassland birds that are neotropical 
migrants are also in decline. However, over the last 5 years on RFETS, the declining 
trends have not been observed and densities for this group show an increase. 

Raptors, big game species, and carnivores were observed through relative abundance 
surveys and multi-species surveys (16 permanent transects) that provide species-specific 
sitewide counts. Raptors were noted on relative abundance surveys and nest sites were 
visited repeatedly during the nesting season to confirm nesting success. The three most 
common raptors at RFETS are red-tailed hawk, great homed owl (Bubo virginianus), and 
American kestrel (Fulco spanen’us) (K-H 2002). One Swainson’s hawk nest in North 
Walnut Creek near the A-1 Pond, and one great homed owl nest was noted within South 
Walnut Creek myon 2005). All nests typically fledged two young of each species, except 
kestrels, which usually fledged two to three young. Each species had a successful nesting 
season each year during the monitoring period from 1991 to 1999 with one exception. 
This exception was the loss of the red-tail hawk nest in Upper Woman Creek (K-H 1997, 
1998) due to weather. The continued presences of nesting raptors at RFETS (K-H 2002) 
indicate that hatiitat quality and protection from human disturbance have contributed to 
making RFETS a desirable location for raptors to reproduce. Adequate habitat provides 
essential seasonal requirements. RFETS is estimated to be at optimum population density 
for raptors given available habitat and territorial nature of these species (K-H 2000). 

0 

. 

Two deer species inhabit RFETS, mule deer (Odocoileus hemionus) and white-tailed deer 
(Odocoileus virginiunus). No white-tailed deer were present at RFETS in 1991 when 
monitoring began (K-H 2002). In 2000 (K-H 2001) numbers of white-tailed deer were 
estimated to be between 10 and 15 individuals. White-tailed deer frequent NNEU, but 
spend the majority of their time in LWOEU. Mule deer frequent all parts of RFETS (14 
mi2) year-round. The RFETS population from winter counts is estimated at a mean 125 
individuals (n = 7) with a density of 14 deer per square mile (K-H 2000,2002). Winter 
mule deer counts have varied from 100 to 160 individuals over the monitoring period 
(1994 to 2000) with expected agekex class distributions (K-H 2001). The mule deer 
populations from RFETS have been increasing at a steady state with good.age/sex 
distributions (K-H 2001) over time and similar densities when compared to other “open” 
populations that are not hunted. This provides a good indicator that habitat quality is high 
and that site activities have not affected deer populations. It is unlikely that deer 
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Coyotes (Canis latrans) are the top mammalian predator at RFETS. They prey upon mule 
deer fawns and other smaller prey species. The number of coyotes using the site,has been 
estimated at 14 to 16 individuals (K-H 2002). Through surveys across the site, coyotes 
have been noted having reproduction success with as many as six dens active in one year 
(Nelson 2003). Typically at RFETS, three to six coyote dens support an estimated 14 to 
16 individuals at any given time (K-H 2001). Coyotes have exhibited a steady population 
over time indicating their prey species continue to be abundant and healthy. 

' 

Across the Site, small mammal trapping has occurred over several years as a component 
of the ecological monitoring program especially during studies of the PMJM. Small 
mammal trapping within the NNEU conducted during 1995 and 1996 around the Present 
Landfill pond documented western harvest mouse (Reithrodontomys megalotis), deer 
mouse (Peromyscus maniculatus), meadow vole (Microtus pennsylvanicus), thirteen- 
lined ground squirrels (Spermophilus tridecemlineatus), prairie voles (Microtus 
ochrogaster), and house mice (Mus musculus) (K-H 1996). The NNEU has been 
subjected to much physical disturbance due the Present Landfill activities. The continued 
disturbances promote weedy vegetation that produces an abundance of seeds. Weedy 
vegetation promotes habitat for certain small mammal species including deer mouse and 
house mouse. Other species found in the EU are common in wetter areas including areas 
surrounding the landfill pond. Any abundance or absence of certain small mammals is 
most likely due to vegetation conditions limiting available habitats. NNEU supports 
habitat for the federally protected PMJM (Zapus hudsonius preblei). The preferred 
habitat for the PMJM is the riparian corridors bordering streams, ponds, and wetlands at 
RFETS with an adjacent thin band of upland grasslands. Trapping in the EU and radio 
telemetry studies in Walnut Creek indicate PMJM are absent. The lack of continuously 
running water along No Name Gulch is undoubtedly a limiting factor to PMJM 
occurrence. 

The high species diversity and continued use of the site by numerous vertebrate species 
verifies that habitat quality for these species remains acceptable and the ecosystem 
functions are being maintained (K-H 2000). Data collected on wildlife abundance and 
diversity indicate that wildlife populations are stable and species richness remains high 
during remediation activities at RFETS including wildlife using NNEU. 

10.3 General Uncertainty Analysis 

Quantitative evaluation of ecological risks is limited by uncertainties regarding the 
assumptions used to predict risk and the data available for quantifying risk. These 
limitations are usually addressed by making estimates based on the data available or by 
making assumptions based on professional judgment when data are limited. Because of 
these assumptions and estimates, the results of the risk calculations themselves are 
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uncertain, and it is important for risk managers and the public to view the results of the 
risk assessment with this in mind. Chemical-specific uncertainties are presented in 
Attachment 5 of this document and were discussed in terms of their potential effects on 
the risk characterization in the risk description section for each ECOPC. A full discussion 
of categories of general uncertainty that are not specific to the NNEU are presented in 
Appendix A, Volume 2 of the RWS Report. The following sections are potential sources 
of general uncertainty that are specific to the NNEU ERA. 

10.3.1 Uncertainties Associated With Data Adequacy and Quality 

Sections 1.2 and 1.3 summarize the general data adequacy and data quality for the 
NNEU, respectively. A more detailed discussion is presented in Attachment 2 and 
Appendix A, Volume 2 of the RWS. The data adequacy assessment indicates that the 
data are adequate for the CRA. Data of sufficient quality for ERA purposes were 
collected in surface and subsurface soils. 

10.3.2 Uncertainties Associated with the Lack of Toxicity Data for Ecological 
Contaminant of Interest Detected at the Upper Walnut Drainage Exposure 
Unit 

, Several ECOIs detected in the NNEU do not have adequate toxicity data for the 
derivation of ESLs (CRA Methodology [DOE 2004al). These ECOIs are listed in 
Tables 7.1,7.3, and 7.12 with a ‘‘UT” designation. Appendix B of the CRA Methodology 
outlines a detailed search process that was intended to provide high quality toxicological 
information for a large proportion of the chemicals detected at RFETS. Although the 
toxicity is uncertain for those ECOIs that do not have ESLs calculated due to a lack of 
identified toxicity data, the overall effect on the risk assessment is small because the 
primary chemicals historically used at RFETS have adequate toxicity data for use in the 
CRA. Therefore, while the potential for risk from these ECOPCs is uncertain and will 
tend to underestimate the overall risk calculated, the magnitude of underestimation is 
likely to be low. 

ESLs and/or TRVs were not available for several of the ECOPC/receptor pairs identified 
in Section 7. These include antimony (birds), molybdenum (invertebrates), tin 
(invertebrates), vanadium (invertebrates), bis(2-ethylhexy1)phthalate (invertebrates), di-n- 
butylphthalate (invertebrates), and PCB (total) (invertebrates). The risk to these 
ECOPC/receptor pairs is uncertain. However, because risks to all of the ECOPCs 
mentioned above is considered to be low for those receptors where toxicity information is 
available, this source of uncertainty is not expected to be significant. 

10.3.3 Uncertainties Associated With Eliminating Ecological Contaminants of 
Interest Based on Professional Judgment 

Several analytes in surface soil and subsurface soil were eliminated as ECOIs based on 
professional judgment. The professional judgment evaluation is intended to identify those 
ECOIs that have a limited potential for contamination in the NNEU. The weight-of- 
evidence approach indicates that there is no identified source or pattern of release in the 
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NNEU, and the slightly elevated values of the NNEU data for these ECOIs are most 
likely due to natural variation. The professional judgment evaluation has little effect on 
the overall risk calculations because the ECOIs eliminated from further consideration are 
not related to site-activities in the NNEU and have very low potential to be transported 
from historical sources to the NNEU. 

I 

10.4 Summary of Significant Sources of Uncertainty 

The preceding discussion outlined the significant sources of uncertainty in the CRA 
process for assessing ecological risk. While some of the general sources of uncertainty 
discussed tend to underestimate risk, an equal or greater number of uncertainties 
discussed for each ECOPC and in RYFS Appendix A, Volume 2 indicate that risk 
estimations may be somewhat biased toward the overestimation of risk to a generally 
unknown degree. 

11.0 SUMMARY AND CONCLUSIONS 

A summary of the results of this CRA for human health and ecological receptors in the 
NNEU is presented below. 

11.1 Human Health 

The COC screening analyses compared MDCs and UCLs of chemicals and radionuclides 
in NNEU media to PRGs for the WRW receptor. PCOCs with UCLs greater than the 
PRGs were statistically compared to the background concentration data set. Inorganic 
analytes that were statistically greater than background at the 0.1 significance level, and 
organics with UCL concentrations greater than the PRG were carried forward to 
professional judgment evaluation. Based on the COC selection process, vanadium was 
retained as a COC for surface soiVsurface sediment. No COCs were identified for 
subsurface soiVsubsurface sediment. The estimated Tier 1 total noncancer hazard for 
potential exposure of the WRW to surface soil/surface sediment at the NNEU is 0.1, and 
the Tier 2 risk is 0.04. The estimated total Tier 1 noncancer hazard for potential exposure 
of the WRV to surface soiVsurface sediment based on the Tier 1 EPC is 0.1, and the Tier 
2 risk is 0.02. 

The risk characterization for exposure of the WRW and WRV to surface soiVsurface 
sediment indicated that the estimated noncancer hazards for both receptor populations 
were below 1, indicating that concentrations of vanadium in surface soil/surface sediment 
are protective of the WRW and WRV. The total excess lifetime cancer risks were not 
estimated because cancer toxicity criteria are not available for vanadium. 
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11.2 Ecological Risk 

No significant risks to survival, growth, or reproduction are predicted for the ecological 
receptors evaluated in the NNEU (see Table 11.1). ECOPCs in surface soil were 
identified for non-PMJM and PMJM receptors. ECOPCs for selected populations of non- 
PMJM receptors included antimony, barium, copper, mercury, molybdenum, nickel, tin, 
bis(2-ethylhexyl)phthalate7 di-n-butylphthalate, and total PCBs. ECOPCs for individual 
PMJM receptors included nickel, vanadium, and zinc. No ECOPCs were identified in 
subsurface soil. The ECOPC/receptor pairs were evaluated in the risk characterization 
using a range of EPCs, exposure scenarios, and TRVs to give a range of risk estimates. 

In addition, the high species diversity and continued use of the site by numerous 
vertebrate species verify that habitat quality for these species remains acceptable and the 
ecosystem functions are being maintained (K-H 2000). Data collected on wildlife 
abundance and diversity indicate that wildlife populations are stable and species richness 
remains high during remediation activities at RFETS, including wildlife using the NNEU. 
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Field 
Pond Area Spray Field 

(Center Area) 

south Area spray ~ e l d  

U&D Storage yard Waste 
c.-:,,- 

Table @ '  .1 

landfill leachate from the East and West Landfill Ponds. 
The 40.000-squan-foot Pond Area Spray Field was used from 1972 to 1981 for spray evaporation of 
landfill leachate from the East and West Landfill Ponds. 
The 31,250-square-foot Pond Area Spray Field was used from 1972 to 1981 for spray evaporation of 
landfill leachate from the East and West Landfill Ponds. 
Beginning in 1974. The P.U.& D. Storage Yard stored barrels, drums. and cargo boxes, spent batteries, 
empty dumpsters, dumpsters filled with metal shavings coated with lathe coolant, and drum of spent 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005HRR 

M U  IHSSs 

Present Landfill 

oynu 

Inactive Harardous waste 
Storage Area 

Roadway spraying 

PU&D Yard Container 
Storage Area (drum) 

PU&D Container Storage 
Facilities (dumpster) 

Tear Gas Powder Release 

3iesel at PU&D yard 

~sbestos Release at pu&D 
Yard 

SHSS 

114 

166.1 

166.2 

166.3 

167.1 

167.2 

167.3 

170 

203 

174A 

solvents and waste oils. 
Fifty-five-gallon drums with free liquids were stored within 14 cargo containers at MSS 203. Stored 
wastes included solvents, coolants. machining wastes, cuttings, lubricating oils. organics, acids PCB- 
contaminated soil and debris, and PCB-contaminated oil. 
Roadways in the BZ OU were occasionally sprayed with waste oils for dust suppression, but sometime 
reverse osmosis brine solutions and footing dram water were also applied. 
The P.U.& D. Storage Yard drum storage area was used to store drums containing hazardous 
substances, waste paints, and spent paint thinner. 
The P.U.&D. Storage Yard dumpster storage area was used to store stainless-steel chips coated with 
freon-based or oil-based lathe coolant. 
A member of Plant Protection dumped approximately five pounds of CS tear gas powder on the 
roadway in the buffer zone on the evening of August 5,1987. n e  powder became airborne the next 
day when other members of Plant Protection drove throud~ the tear gas powder. 
Approximately 1.5 gallons of diesel fuel spilled onto the ground at the PU&D storage yard during a 
routine fueling operation for a fork mck. 
Approximately 1.5 pounds of asbestos was released to the enviromnt at the PU&D yard when it was 
discovered that I5 square feet of insulation was missing from a boiler that was stored there. I- nproper Disposal of Diesel- 

Contaminated Material at 

BZ NW-114 

Approximately one gallon of diesel fuel spilled onto asphalt pavement while patching Building 850's 
parking lot. NFAA -2005 HRR 

I 

Landfill 
Improper Disposal of Fuel- 
Contaminated Material at 

BZ I NE1672 

On February 26, 1992 empty motor oil containers. used oil filters and oil-stained debris were 
inadvertently disposed of in the Present Landfill. 

BZ I NE-167.3 

Landfill 
Improper Disposal of 

Thorosilane-Contted 
Material at Landfill 

North F d g  Range 

BZ I NW-170 

. .  

On January 28. 1994 materials potentially contaminated with Thorosilane (an ignitable liquid) were 
disposed of in the Present Landfill, following a January 27. 1994 Thorosilane spill in Building 551. 

A firing range located in the northwest BZ was used for target practice and security officer 
qualifications from 1986 onward. Potential lead contamination may have resulted from bullets fkd into 
the berm prior to 1993. The North Fhg Range was remediated (soil removal) in 2005. 

NFAA -2005 HRR 

NFAA-2005 HRR 

BZ INW-174B 

BZ I NE1400 
BZ I NW-1500 

NW-I503 

NW-1504 

BZ 1 NW-I505 

NFAA-2005 HRR 

measure. I 

Trench A, 30 to 40 ft wide by approximately 200 ft long, was active from prior to 1964 and in 1970. 
Trenches A and B received uranium andlor plutoniumcontaminated sludge from the Sewage Trench A NFAA -2005 HRR 
Treamnt Plant. 
Trench B. 30 to 40 ft wide by approximately 200 ft long. was active in 1959 and received uranium 
and/or plutoniumcontaminated sludge from the Sewage Treatment Plant. 

NFAA -2005 HRR Trench B 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005 HRR 

NFAA -2005 HRR 
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Table 1.2 

Number of Samples Collected in Each Medium by Analyte Suite 

a Used in the HHRA. 
Used in the ERA. b 

Note: The total number of results (samples) in Tables 1.3 through 1.6 may differ from the total number of 
samples presented in Table 1.2 because not all analyses are necessarily performed for each sample. 
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Table 1.3 
Summary of Detected Analytes in Surface SoiYSurface Sediment 
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Table 1.3 
Summary of Detected Analytes in Surface SoiYSurface Sediment 

For inorganics and organics, statistics are computed using one-half the reported value for nondetects. 
All detections are "J" qualified, signifying that the reported result is below the detection Limit, but above the instrument 

detection limit. 

All radionuclide values are considered detects. 

.; 
NIA = Not applicable. 
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Table 1.4 
Summary of Detected Analytes in Subsurface SoiVSubsurface Sediment 
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Table 1.4 
Summary of Detected Analytes in Subsurface SoiUSubsurface Sediment 

I1 detections are "J" qualified, signifying that the reported result IS below the detection Iimt. but above the instrument detection 
limit. 

'The value for total xylene is used. 

N/A = Not applicable. 
A11 radionuclide values are considered detects. . d  
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Table 1.5 
Summary of Detected Analytes in Surface Soil 
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Table 1.5 
Summary of Detected Analytes in Surface Soil 

' For inorgamcs and orgmcs. stattsbcs are computed usmg one-half the reported value for nondetects. 
bAll detectlons are "J" qualified, s ipfymg that the reported result IS below the detectlon hrmt. but above the 
mtrument detectlon h t  

NIA = Not apphcable. I 

All radionuchde values are considered detects 
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A11 radionuclide values are considered detects 
N/A = No1 applicable. 
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Table 2.1 
Essential Nutrient Screen for Surface SoiVSurface Sediment 

a Based on the MDC and a 100 mg/day soil ingestion rate for a WRW. 

RDA/RDVAI/UL taken from NAS 2000,2004 b 

N/A - Not available or not applicable. 

DENE03200501 1 .XIS 
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Table 2.2 
PRG Screen for Surface SoiVSurface Sediment 

Strontium-89/90 
Uranium-233/234 
Uranium-235 
Uranium-238 

13.2 2.87 No -- -- No 
-- No 25.3 1.79 No -- 

I .05 0.276 No -- -- No 
29.3 1.75 No -- -- No 

UCL = 95% upper confidence limit on the mean, unless the MDC < UCL, then the MDC is used as the UCL. 
The PRG for chromium (VI) is used. 
The PRG for nitrate is used. 

b 

d 

N/A = Not available. 
UT = Uncertain toxicity; no PRG available (assessed in Section 6.0). 
Bold = Analyte retained for further consideration in the next COC selection step. 
-- = Screen not performed because analyte was eliminated from further consideration in a previous COC 
selection step. 
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Table 2.5 

a The value shown is equal to the most stringent of the PRGs based on a risk of 1E-06 or an HQ of 0.1. 
UCL = 95% upper confidence limit on the mean, unless the MDC c UCL, then the MDC is used as the UCL. 
The PRG for chromium (VI) is used. 
The PRG for nitrate is used. 

b 

d 

N/A = Not available. 
UT = Uncertain toxicity; no PRG available (assessed in Section 6.0). 
Bold = Analyte retained for further consideration in the next COC selection step. 
-- = Screen not performed because analyte was eliminated from further consideration in a previous COC selection step. 

/ 
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Table 2.6 

a All radionuclide values are considered detects. 
-- = Screen not performed because analyte was eliminated from further consideration in a previous COC selection step. 
N/A = Not applicable. 
Bold = Contaminant of concern 
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Table 3.2 

Chemical Intake 
Chemical concentration in soil 
Ingestion Rate of soillsediment 
Exposure Frequency 

CI chemical-specific mgkg-day calculated 
c s  chemical-specific mg/kg Tier 1 or 2 EPC 

IRWSS 100 mglday EPA et al. 2002 
EFwss 230 dayslyear EPA et al. 2002 

Exposure Duration I EDW I 18.7 I Yr I EPA et al. 2002 
Conversion Factor CF-3 1 .OOE-06 kdmg 1 kg = 1.OE6mg 
Adult Body Weight I BW I 70 I kg I EPA 1991 
Averaging Time-Carcinogenic ATc-wss 25,550 day calculated 
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Table 3.2 

IMass Loading, (PM 10) for inhalationa MLF 6.70E-08 kg/m3 EPA et al. 2002 I I . . - - . -- . . 

a The mass loading value is the 95th percentile of the estimated mass loading distribution estimated in the RSALs Task 3 Report (EPA et'al. 2002). 
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Table 3.3 

Exposure Time 
Averaging Time-Carcinogenic 
Averaging Time-Noncarcinogenic 
Averaging Time-Noncarcinogenic (child) 
Averaging Time-Noncarcinogenic (child+adult) 

Etvss 2.5 hrlday EPA et al. 2002~ 
ATc-vss 25,550 day calculated 
ATn-vss 8,760 day calculated 

ATn-c-vss 2,190 day calculated 
ATnc 10,950 day calculated 
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Table 4.1 

a Dermal ABS from EPA 2001 
NIA = Not available or not applicable. 
P = EPA-NCEA provisional value @PA 2003). 
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Table 5.2 

- = Exposure route is not complete because no COCs identified or exposure route was identified as insignificant in the CRA Methodology. 
NC = Not calculated, cancer or noncancer toxicity criteria were not available. 
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Table 5.3 

Tier 1 EPC 
Surface SoiYSurface Sediment NC (No COCs exhibit cancer-causing effects. ) 0.1 Vanadium (100%) 

r 

Tier 2 EPC 
Surface SoiYSurface Sediment 

I I I I I I 
NC = Not calculated, cancer toxicity criteria were not available. 

NC (No COCs exhibit cancer-causing effects. } 0.02 .Vanadium (100%) 
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Table 7.2 

Anthracene UT UT UT 
Benzo(a)anthracene UT UT UT 
Benzo(a)pyrene UT UT Yes 

0 -  
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Table 7.1 
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Table 7.2 

UT - Uncertain toxicity; no ESL available (assessed in Section 10). 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 

DEN/EO32005011 .XLS 
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Table 7.4 

IZinc I 20 INORMAL I 100 I 356 lNONPARAMETRIC I 100 I WRS I 0.404 I No I 
Statistical comparisons to background cannot be performed. The analyte IS retained as an ECOI for further evaluation. 

N/A = Not applicable; background data not available or not detected. 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 
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Table 7.6 

. .  
MDC = Maximum detected concenbation or in som cases, maximum proxy result. 
UCL = 95% upper confidence limit on the man, unless the MDC c UCL, then MDC is used as the UCL. 
UTL = 95% upper confidence Limit on the 90th percentile value, unless the MDCc UTL than the MDC is used as the UTL. 
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Table 7.9 
Upper-Bound Exposure Point Concentration Comparison to Receptor-Specific ESLs for Large Home 

m e s h o l d  ESL (if available) 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 

Volume 6 - NNElJ DEN/E03200501 I.XLS 1 of 1 
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Aluminum - 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Cesium 
chromium 
Cobalt 

Copper 

Mol bdenum r- 
Nickel 

Potassium 
Selenium 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
NIA 
NIA 
Yes 
Yes 

Yes 
NIA 
Yes 
Yes 
N/A 
Yes 
Yes 

Yes 

Yes 
No 
NIA 
Yes 
NIA 
NIA 
Yes 

Table 7.10 

Yes I Yes Yes 

Yes Yes Yes Yes 

Yes 
Yes NIA Yes Yes 

No 

Yes 

-- 
Terrestrial plant 
Deer mouse (herbivore) 
Deer mouse (insectivore) 
Coyote (insectivore) 

No -- 
Yes Mourning dove (herbivore) 
No -- 
No -- 
No _ _  
No _ _  
Nn 

Mourning dove (herbivore) : 
No -- 
No -- 
No -- 
No -- 
Nn -- 

No -- 
No -- 
No -- 
No -- 
Nn -- 
Yes 

Yes 

Yes 
Nn 

Mourning dove (insectivore) 
Terrestrial plant - 

Deer mouse (insectivore) 
American kestrel 
Mourning dove (insectivore) 
Deer mouse (herbivore) 
Deer mouse (insectivore) 
Coyote (generalist) 
Coyote (insectivore) _ _  

No _ _  
Nn -- 
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Table 7.10 
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Table 7.11 

Boron 
Cadmium 
Calcium 

No 
No 
UT I 

Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 

No 
No 

Copper No -- -- 
Iron UT -- -- - 
Lead Nn 

No 
No 
No 
No 
No 

No -- _- 
No -- _- 
UT -- _ _  
No -- -_ 
No -- __ 

UT = Uncertain toxicity; no ESL available (assessed in Section IO). 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 
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Table 7.12 

I 
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0 
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%3 
Page 2 of 2 

UT = Uncertain toxicity; no ESL available (assessed in Section 10). 
Bold = Analyte retained for further consideration in the next ECOPd selection step. 
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Table 7.13 

a Statistical comparisons to background cannot be performed. The analyte is retained as an ECOI for further evaluation. 
NIA = Not applicable; background data not available or not detected. 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 
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Table 7.15 

a Threshold ESL (if available) for the prairie dog receptor. 
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0 
Table 7.16 

I 
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Table 7.16 

' Based on results of statistical analysis at the 0.1 level of significance. 
-- = Screen not performed because ECOI did not pass the previous screen. 
N/A = Not applicable; ESL not available or background screen could not be conducted. 
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Table 8.1 
Summarv of ECOPC/ReceDtor Pairs 

Antimony Terrestrial plant 
Deer Mouse (herbivore) 
Deer mouse (insectivore) 
Coyote (insectivore) 

Barium Mourning dove (herbivore) 

Tin 

Mourning dove (herbivore) 
Mourning dove (insectivore) 
Mourning dove (insectivore) 
Terrestrial plant 
Deer mouse (insectivore) 
American kestrel 
Mourning dove (insectivore) 
Deer mouse (herbivore) 
Deer mouse (insectivore) 
Coyote (generalist) 
Coyote (insectivore) 
Mourning dove (insectivore) 
Deer mouse (insectivore) 
American kestrel 
Mourning dove (insectivore) 
American kestrel 

IMourning dove (insectivore) 
PCB (Total) IAmerican kestrel 

Nickel ~PMJM 
Vanadium ~PMJM 

DENE03200501 1 .XIS 
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Table 8.2 
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Table 8.3 

N/A = Calculated UCL andlor UTL were greater than the maximum detected concentration or could not be 
calculated due to low number of samples. 
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Table 8.4 

N/A = Data were not available. 
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Table 8.6 

Tier 2 95th UTL I NIA I 3.25E-01 I N/ A I 0.010 1 NIA I 0.34 

Tier 1 95th UTL I NI A I 0 04 I 1.23E+00 I 0 0 0 3  I NIA I 1.27 
Tier 2 95th UTL NtA 0 03 I 970E-01 1 0002 I NI A I 100 

American Kestrel 

NIA = Not applicable or no value available. 
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Table 8.7 
PMJM Intake Estimates 

I UCLO I 6.84E+OO I I .89E+01 I NIA I 3.57E-01 I 1.37E-01 I 2.62E+01 
a - Not enough samples were available to calculate a UCL. The MDC was used as a default. 
N/A = Not applicable. 
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Table 9.2 

Barium 

lopper 

Mercury 

iickel 

Tin (Butyltins) 

Di-n-butylphthalate 

PCB (total 

Molybdenum 

chicks. 

2 3 No effects noted 52 3 Increase in PRC (1 994) 
chcken gzzard 
erosion 

0 039 NOAEL was estmated 0 18 Increase in PRC (1994) 
from a LOAEL. mortabty in 

mallards 

or tOe and leg JOlnt tremors and toe 
edema and knee joint 

edema in mallard 

1.38 No increase in tremors 55 26 Increase in PRC (1994) 

0 73 No change UI Japanese 18 34 Decrease in PRC (I  994) 
quad growth and Japanese quail 
reproduchon reproduction 

1 1 No reproduchve effects 214 Increase in Sample et al 
in Mged doves European (1996)/OShea and 

starhng body Stafford (1980) 
weight 

0 1 1 NOAEL estlmated 1 1  Reductlon in Sample et a1 (1996) 
from LOAEL eggshell ‘ 

0 06 No change to rat 0 59 Decrease UI rat EPA (2003) 
progeny weight progeny weight 

0 26 NOAEL estlmated 2 6  Increased Sample et a1 (1996) 
from LOAEL incidence of 

runts in nuce 
btters 

l- 1 
0.039 

0.110 

small. Thus, the data satisfy the 
requirements describcd in the text for 
calculating a threshold. 

N/A Threshold was not calculated. High 

N/A NOAEL was estimated from the High 

8.7 The nature of the effect is not likely High 

LOAEL. 

to cause a significant effect on 
growth. reproduction or survival. 
Thus. the data satisfy the 
requirements described in the text for 
calculating a threshold. 

N/A The original paper was not reviewed. High 
Not enough information was 
available to calculate the threshold 
TRV 

N/A Threshold was not calculated. NOAEL 
HighnoAEL Low. 

N/A INOAEL was estimated from the I High 
LOAEL. 

NOAEL was estimated from the 
LOAEL. 
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Table 10.1 

I Tier 1 Not Calculated 

0 

Nor Calculated 

Terrestrial 
Plants 

Deer Mouse 
(Herbivore) 

Deer Mouse 
(Insectivore) 

Coyote (Insectivore) 

Mourning Dove 
(Herbivore) 

lazard Quotient E 

NIA 

Default 

Alternate 
(Uncertainty 

Analysis) 

Default 

Alternate 
(Uncertainty 

Analysis) 

Default 

Alternate 
(Uncertainty 

Analysis) 

Default 

Alternate 

Tier I I Not Calculated I Not Calculated I 

Tier2 I Not Calculated I Not Calculated I 
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Table 10.1 0 

Mercury 

Molybdenum 

Mourning Dove 
(Herbivore) 

Mourning Dove 
(Insectivore) 

Mourning Dove 
(Insectivore) 

Terrestrial 
Plants 

Deer Mouse 
(Insectivore) 

Default 

Alternate 
(Uncertainty 

Analvsitl 

Default 

Alternate 
(Uncertainty 

Default 

Alternate 
(Uncertainty 

Analysis) 

NIA 

Default 

Not Calculated 

Not Calculated 

Not Calculated 

Not Calculated 

Not Calculated 

Not Calculated 

Not Calculated 

Tier2 I Not Calculated I Not Calculated I 
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Table 10.1 0 

Nickel 

Tin 

Coyote 
(Generalist) 

Coyote 
(Insectivore) 

Mourning Dove 
(Insectivore) 

Deer Mouse 
(Insectivore) 

Default 

Alternate 
(Uncertainty 

Analysis) 

Default 

Alternate 
(Uncertainty 

Analysis) 

Default 

Alternate 
(Uncertainty 

Analysis) 

Default 

Alternate 
(Uncertainty 

Analysis) 

Tier 1 I Not Calculated I Not Calculated I 
Tier 2 I Not Calculated I Not Calculated I 

Not Calculated 

Not Calculated 

Tier2 I Not Calculated I Not Calculated 

Not Calculated 

Not Calculated 

Tier 2 I Not Calculated I Not Calculaied 

Tier 1 I Not Calculated I Not Calculated 

l i e r 2  I Not Calculated I Not Calculated 

DENIE032005011.rL Page 4 of 6 Volom 6 - NNEU 



Table 10.1 

Alternate 
(Uncertainty 

Analysis) 

0 

Tier 1 Not Calculated Not Calculated 

Tier 2 Not Calculated Not Calculated 

0 

0 

Bis(2- 
thylhexyl)phthal; 

e 

Di-n- 
butylphthalate 

/- 

PCB (total) 

Hazard Quotient Summary For Non-PMJM Receptors 

Not Calculated 

Not Calculated 

Not Calculated 

Not Calculated 
Amencan Kestrel 
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Table 10.1 

Shaded cells represent default HQ calculations based on exposure and toxicity models specifically identified in the CRA Methodology. 
All HQ Calculations are provided in Attachment 4. 
Discussion of the chemical-specific uncertainties n e  provided in Attachment 5. 
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Nickel Patch 11 

Vanadium 

Table 10.2 
Hazard Quotient Summary For PMJM Receptors 

Patch 11 

Not Calculated 

Not Calculated Not Calculated 

Not Calculated 
Zinc 

a - Not enough samples were available to calculate a UCL. The MDC was used as a default. 
Shaded cells represent default HQ calculations based on exposure and toxicity models specifically identified in the CRA 
Methodology 
All HQ Calculations are provided in Attachment 4. 
Discussion of the chemical-specific uncertainties are provided in Attachment 5. 

0 

Patch 1 I 
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Table 11.1 
Summary of Risk Characterization Results for the NNEU 

American kesml 

Mourning dove (herbivore) 

Not an ECOPC." 

Not an ECOPC." 

Mourning dove (insectivore) 

Deer mouse (herbivore) 

Deer mouse (Insectivore) 

IPrairie doe !Not an ECOPC. 

Not an ECOPC." 

NOAEL and LOAEL HQs < = I for defau 
exposure scenarios and TRVs. 

NOAEL HQs > 1 for default exposure 
scenarios. 
LOAEL HQs < = 1 for default exposure 
scenarios. 

~ ~~ 

Coyote (carnivore) INot an ECOPC. 
Covote (aeneralist) lNot an ECOPC. 

,arium 

~ .I 

Coyote (insectivore) Tier 1 NOAEL HQs > I for default 
exposure scenarios 
Tier2 NOAELHQ < 1 for default 
exposure scenarios 
LOAEL HQs < 1 for default exposure 
scenarios. 

Mule Deer Not an ECOPC. 
Terrestrial dants Not an ECOPC. 
Terrestrial invertebrate 
American kestrel 
Mourning dove (herbivore) 

Mournina dove (insectivore) 

Not an ECOPC. 
Not an ECOPC. 
Tier 1 NOAEL HQ > 1 for default 
exposure scenarios 
Tier 2 NOAEL HQ < 1 for default 
exposure scenarios 
LOAEL HQs < 1 for default exposure 
scenarios. 

Not an ECOPC. 

ICovote (carnivore) INot an ECOPC. 

Deer mouse (herbivore) 
Deer mouse (Insectivore) 
Pnirie dog 

(Not an ECOPC. 
lNot an ECOPC. 

Not an ECOPC. 
Not an ECOPC. 
Not an ECOPC. 

'opper 
. 

Coyote (insectivore) 

Mule Deer Not an ECOPC 
Terrestrial plants Not an ECOPC. 
Ternstrial invertebrate Not an ECOPC. 
American kestrel Not an ECOPC. 
Mourning dove (herbivore) NOAEL HQ < = I using default exposure 

scenarios 
LOAEL and threshold HQs < 1 using 
default exposure scenarios. 

Tier 1 UTL NOAEL HQ > I using default 
exposure scenarios (HQ =2) 
Tier 2 NOAEL HQs = I  using default 
exposure scenarios 
LOAEL and threshold HQs e 1 using 
default exposure scenarios. 

Mourning dove (insectivore) 

\lot an ECOPC 
3COPC of Uncertain Risk 

XOPC of Uncertain Risk 

XOPC of Uncertain Risk . . 

AW Risk 

AW Risk 

qot an ECOPC 
Jot an ECOPC 
Jot an ECOPC 
AW Risk 

lot an ECOPC 
Jot an ECOPC 

~ 

lot an ECOPC 
Jot an ECOPC 
DW Risk 

Jot an ECOPC 
lot an ECOPC 

~~ 

lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
ow Risk 

ow Risk 

'ot an ECOPC 
'ot an ECOPC 
ot an ECOPC 
ot an ECOPC 
ot an ECOPC 
ot an ECOPC 
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Table 11.1 

Mourning dove (herbivore) 
Mourning dove (insectivore) 

0 

0 

Not an ECOPC. 
N O W  HQs > 1 (HQs = 2) using defaul 

Summary of Risk Characterization Results for the NNEU 

to1 ybdenum 

dercury lTemstrial plants lNot an ECOPC. 

\ 

Deer mouse (herbivore) Not an ECOPC. 
Deer mouse (Insectivore) Not an ECOPC. 
Prairie dog Not an ECOPC. 
Coyote (carnivore) Not an ECOPC. 
Coyote (generalist) Not an ECOPC. 
Coyote (insectivore) Not an ECOPC. 
Mule Deer Not an ECOPC. 
Terrestrial plants NOAEL and LOAEL HQs < = 1. 

lNot an ECOPC. Terrestrial invertebrate 
American kestrel lNot an ECOPC. 

___ 

American kestrel 
Mourning dove (herbivore) 
Mournina dove (insectivore) 

Not an ECOPC. 
Not an ECOPC. 
Not an ECOPC. 

exposure scenarios. 
LOAEL HQs < 1 using default exposure I scenarios. 

Prairie dog 
Coyote (carnivore) 

scenarios 
LOAEL HQs < 1 for default exposure 
scenarios. 

Not an ECOPC. 
Not an ECOPC. 

ickel 

Mourning dove (herbivore) 
Mourning dove (insectivore) 

Deer mouse (herbivore) 

' mouse (Insectivore) 

ITerrestrial invertebrate lNot an ECOPC". 

Not an ECOPC. 
NOAEL HQs > 1 for default exposure 
scenarios and TRVs. 
Threshold HQs > 1 for default exposure 
scenarios and TRVs (HQs = 2). 
LOAEL HQs c 1 for default exposure 
scenarios and TRVs. 

NOAEL HQs < = 1 for default exposure 
scenarios and TRVs. 
LOAEL HQs < 1 for default exposure 
scenarios and TRVs. 

NOAEL and LOAEL HQs > 1 for default 
exposure scenarios and TRVs. 
All HQs < 1 for default exposure scenario: 
and alternative TRVs. 
NOAEL HQs > 1 for alternative exposure 
scenarios and default TRVs. 
LOAEL HQs < 1 for alternative exposure 
scenarios and default TRVs. 
All HQs < 1 for alternative exposure 
scenarios and alternative TRVs. 

Prairie dog 
Coyote (carnivore) 

- 
Deer mouse (herbivore) ~ N O I  an ECOPC. 
Deer mouse (insectivore) INOAEL HQs < = I for default exposure 

Not an ECOPC. 
Not an ECOPC. 

Terrestrial plants Not an ECOPC. 
Terrestrial invertebrate Not an ECOPC. 
American kestrel NOAEL HQs = 1 for default exposure 

scenarios 
LOAEL and threshold HQs < 1 for defauli 
exposure scenarios. I 

Not an ECOPC 
Not an ECOPC 
Low Risk 

Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Low Risk 

ECOPC of Uncertain Risk 

Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Low Risk 

Vol an ECOPC 
~~ 

Vot an ECOPC 
Vot an ECOPC 
Vot an ECOPC 
Vot an ECOPC 
VotanECOPC . 
\lot an ECOPC 
BW Risk 

rlot an ECOPC 
AW Risk 

JJW Risk 

a w  Risk 

ot an ECOPC 
ot an ECOPC 
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Table 11.1 

exposure scenanos and TRVs 
LOAEL HQs 1 for default exposure 

exposure scenanos 
Tier 2 NOAEL HQ = 1 for default 
exposure scenarios. 
All LOAEL HQs < 1 for all default 
exposure scenanos. 

is(2-e1hylhexyl)phthalate 

I 

Deer mouse (herbivore) (Not an ECOPC. lNot an ECOPC 
Deer mouse (Insectivore) (Tier 1 NOAEL HQ > 1 for default !Low Risk 

exposure scenarios. 
Tier 2 NOAEL HQ = 1 for default 
exposure scenarios. 
All LOAEL HQs e 1 for all default 
exposure scenarios. 

Prairie dog Not an ECOPC. Not an ECOPC 
Coyote (carnivore) Not an ECOPC. Not an ECOPC 
Coyote (generalist) Not an ECOPC. Not an ECOPC 
Coyote (insectivore) NN an ECOPC. Not an ECOPC 
Mule Deer Not an ECOPC. Not an ECOPC 
Terrestrial plants Not an ECOPC'. ECOPC of Uncertain Risk 

Terrestrial invertebrate 

American kestrel 

ECOPC of Uncertain Risk Not an ECOPC. 

Tier I N O F L  HQ > I for default 
exposure scenarios. 
Tier 2 NOAEL HQ = 1 for default 
exposure scenarios. 
LOAEL HQs < 1 for all default exposure 
scenarios. 

Low Risk 

Mourning dove (herbivore) 
Mourning dove (insectivore) 

scenarios. 
LOAEL HQs < 1 for all default exposure I scenarios. 

Not an ECOPC 
Low Risk 

Not an ECOPC. 
NOAEL HQs > 1 for default exposure 

American kestrel 

Mournine dove (herbivore) 
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NOAEL HQs > 1 for default exposure 
scenarios. 
LOAEL HQs e = 1 for all default exposure 
scenarios. 

NotanECOPC. . Not an ECOPC 

Low Risk 



, 
Table 11.1 

scenarios 
LOAEL HQs > 1 for default exposure 
scenarios (HQs = 2). 

I 

Prairie dog Not an ECOPC. 
Coyote (carnivore) Not an ECOPC. 
Coyote (generalist) Not an ECOPC. 
Coyote (insectivore) Not an ECOPC. 
Mule Deer Not an ECOPC. 

otal PCBs Terrestrial Dlants Not an ECOPC. 

I 

Prairie dog Not an ECOPC. 
Coyote (carnivore) Not an ECOPC. 
Coyote (generalist) Not an ECOPC. 
Coyote (insectivore) Not an ECOPC. 
Mule Deer Not an ECOPC. 
Terrestrial plants Not an ECOPC. 
Terrestrial invertebrate Not an ECOPC. ITerrestrial invertebrate (Not an ECOPC. 

American kestrel NOAEL HQs > 1 for default exposure 
scenarios. 
LOAEL HQ < = 1 for default e x p k r e  
scenarios. 

Mourning dove (herbivore) 
Mourning dove (insectivore) 

Not an ECOPC. 
NOAEL HQs > 1 for default exposure 
scenario. 
LOAEL HQs < 1 for default exposure 
scenarios. 

Not an  ECOPC. Deer mouse (herbivore) 
I - 

Deer mouse (Insectivore) lNot an ECOPC. 
Prairie rlno l ~ ~ t  In c m w  

1 .". "1. Is-. u. . . -. . ._ _ _  
Coyote (carnivore) [Not an ECOPC. - 

Coyote (generalist) Not an ECOPC. 
Coyote (insectivore) Not an ECOPC. 
Mule Deer Not an ECOPC. 

exposure scenarios. 
Alternative NOAELand LOAELHQs < 1 
for default exposure scenarios. 
NOAEL HQ > 1 for alternative exposure 
scenarios using default TRVs. 
LOAEL HQ < 1 for alternative exposure 
scenarios using default TRVs. 
Alternative NOAEL and LOAEL HQs e 1 
for alternative exposure scenarios. 

nadium Patch 11 NOAEL HQ > I (HQ = 2) for default 
exposure scenarios. 
LOAEL HQ < 1 for default exposure 
scenarios. 

IC Patch 11 NOAEL HQ > 1 (HQ = 3) under default 
exposure scenario. 
LOAEL HQ < I under default exposure 
scenarios. 

Low Rsk 

Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Not an ECOPC 
Vot an ECOPC 
ECOPC of Uncenain Risk 

got an ECOPC 
BW Risk 

Jot an ECOPC 
Jot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
lot an ECOPC 
.;% a" -272 %$' T,"$,..Z$?F 2" T2 
ow Risk 

JW Risk 

)w Risk 
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0 1.0 EVALUATION OF DETECTION LIMITS FOR NONDETECTED 
ANALYTES AND ANALYTES DETECTED IN LESS THAN 5 PERCENT 
OF SAMPLES IN THE NO NAME GULCH DRAINAGE EXPOSURE UNIT 

The detection limits for analytes that are either not detected or detected in less than 5 
percent of the samples collected from the media used in the Human Health Risk 
Assessment (HHRA) or the Ecological Risk Assessment (ERA) are reviewed in this 
attachment. The detection limits for surface soil/surface sediment and subsurface 
soil/subsurface sediment samples are compared to human health preliminary remediation 
goals (PRGs) for the wildlife refuge worker (WRW). The detection limits for media 
evaluated in the ERA are compared to the minimum ecological screening level (ESL) for 
a variety of ecological receptors (surface soil) and the prairie dog no observed adverse 
effect level (NOAEL) ESL (subsurface soil). The results of these comparisons are 
presented in Tables Al.1 through A1.4. 

Nondetects, analytes detected in less than 5 percent of samples, and the reported 
detection limits (referred to as “reported result” in the following sections of this 
attachment) are listed in these tables for each medium in the No Name Gulch Drainage 
Exposure Unit (NNEU) and compared to medium-specific human health PRGs for the 
WRW and ESLs for a variety of ecological receptors. Maximum reported results that 
exceed the respective PRGs and ESLs are noted and discussed. 

Analytes that were not detected in any samples collected in each media are referred to as 
nondetected analytes. The nondetected chemicals are reported in this attachment at the 
lowest level at which the chemical may be accurately and reproducibly quantified, taking 
into account the sample characteristics, sample collection, sample preparation, and. 
analytical adjustments. 

1.1 Comparison of Maximum Detection Limits for Nondetected Analytes and 
Analytes Detected in less than 5 Percent of Samples to Preliminary 
Remediation Goals 

1.1.1 Surface SoiYSurface Sediment 

The maximum reported results for four nondetected analytes (3,3’-dichlorobenzidine, 
4,6-dinitro-2-methylpheno17 hexachlorobenzene, and n-nitroso-di-n-propylamine) and one 
analyte (dibenz(a,h)anthracene) detected in less than 5 percent of samples in surface 
soil/surface sediment are greater than the PRG (Table Al.1). 

The minimum reported value for the five analytes does not exceed the PRG. For 
dibenz(a,h)anthracene and n-nitroso-di-n-propylamine, the maximum reported result is 
approximately 8 times the PRG. For the remaining analytes, the maximum reported 
results are less than twice the PRG. The exceedance of the PRG by the maximum 
reported results for these analytes is not expected to have significant impacts on the 
results of the risk assessment. 

PRGs are not available for several nondetected organic analytes and organic analytes 
detected in less than 5 percent of samples in surface soiYsurface sediment (Table A1.1). 
Because PRGs are available for most of the nondetected and detected in‘less than 5 
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percent organics in surface soiVsurface sediment, and the maximum reported results for 
these analytes were much lower than the PRGs, the lack of PRGs for the other organics is 
unlikely to have a significant effect on the results of the risk assessment. 

1.1.2 Subsurface SoiYSubsurface Sediment 

The maximum reported results for two nondetected analytes (n-nitrosodiethylamine and 
1,2-dibromoethane), exceed the PRG in subsurface soil/subsurface sediment 
(Table A1 2). 

The minimum reported value for n-nitrosodiethylamine slightly exceeds the PRG. For 
both analytes, the maximum reported result is less than twice the PRG. The slight 
exceedance of the PRG by the maximum reported results for these analytes is not 
expected to have significant impacts on the results of the risk assessment. 

PRGs are not available for several nondetected organic analytes and one organic analyte 
detected in less than 5 percent of samples in subsurface soil/subsurface sediment (Table 
A1.2). Because PRGs are available for most of the nondetected organics and one organic 
analyte detected in less than 5 percent of samples in subsurface soil/subsurface sediment,. 
and the maximum reported results for these analytes were much lower than the PRGs, the 
lack of PRGs for these organics is unlikely to have a significant effect on the results of 
the risk assessment. 

1.2 Comparison of Maximum Reported Results for Nondetected Analytes and 
Analytes Detected in less than 5 Percent of Samples to Ecological Screening 
Levels 

1.2.1 Surface Soil 

The maximum reported results for 20 nondetected analytes and 3 analytes (2- 
methylnaphthalene, 4,4'-DDT, and pentachlorophenol) detected in less than 5 percent of 
samples in surface soil are greater than the ESL (Table Al.3). 

The minimum reported values for 11 of the analytes exceed the PRG. The maximum 
reported result is over 100 times the PRG for pentachlorophenol, endrin, endrin ketone, 
4,4'-DDT, and 2,4-dinitrotoluene, and was over 400 times the PRG for 
hexachlorobenzene. 2,4,6-trichloropheno1,4,4'-DDE, 4,6-dinitro-2-methylphenol, and 
dieldrin were between 20 and 30 times above the PRG. For the rest of the analytes, the 
maximum reported result was less than 15 times above PRG. 

ESLs are not available for several nondetected organic analytes and organic analytes 
detected in less than 5 percent of samples in surface soil (Table A1.3). Because ESLs are 
available for most of these analytes in surface soil, and the maximum reported results for 
these analytes are much lower than the ESLs, the lack of ESLs for the other organics is 
unlikely to have a significant effect on the results of the risk assessment. 

1.2.2 Subsurface Soil 

. 

The maximum reported result for only one nondetected analyte, 2,3,7,8-TCDD, in surface 
soil is greater than the ESL (Table Al.4). 
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The maximum reported result for 2,3,7,&TCDD is approximately 9 times the ESL. 
However, the minimum reported result only slightly exceeds the ESL. Therefore, this is 
not expected to have significant impacts on the results of the risk assessment. 

ESLs were not available for several of the organics and one inorganic in subsurface soil 
(Table A1.4). Because the maximum reported results for nondetected analytes with ESLs 
available are much lower than the ESLs, the lack of ESLs for several of the organics and 
one inorganic is not likely to have a significant effect on the results of the risk 
assessment . 
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Table Al.1 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection Frequency less than 5 

Percent in Surface SoiYSurface Sediment 
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Table Al . l  
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection Frequency less than 5 

a Value is the maximum reported result for nondetected analytes. 
Analyte has a detection frequency of less than 5 percent. 
The value for total xylene is used. 

b 

N/A = Not Available. 
UT = Uncertain toxicity. 
Bold = Reported results exceed the PRG. 
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Table A1.2 

Cyanide 
Silverb 

Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 

4.5 1 25,550 No 
0.058 - 1.8 281 6,388 No 
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Table A12 

Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection % 

beta-Chlordane 

3200501 I.XLS 2of5  Volume 6 - NNEU: Attach] 

L 

ment 1 



Table A1.2 

Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 
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Table A1.2 

Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 
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Table A1.2 

Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 

a Value is the maximum reported result for nondetected analytes. 
Analyte has a detection frequency of less than 5 percent. 
The value for total xylene is used. 

b 

N/A = Not Available. 
UT = Uncertain toxicity. 
Bold = Reported results exceed the PRG. 
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Table A1.3 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 

Freauencv less than 5 Percent in Surface Soil 

4-Bromophen yl-phenylether 
4-Chloro-3-methylphenolb 

340-3,300 I 87 NIA UT 
340-3.300 I 85 NIA UT 
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Table A1.3 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 

0 .  

8 

Frequency less than 5 Percent in Surface Soil 
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Table A1.3 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection 

Frequency less than 5 Percent in Surface Soil 

a Value is the maximum reported result for nondetected analytes. 
b Analyte has a detection frequency of less than 5 percent. 

The value for total xylene is used. 
N/A = Not Available. 
UT = Uncertain toxicity. 
Bold = Reported results exceed the ESL. 
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Table A1.4 

Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection Frequency less 

2378-TCDD 

2-Chloronaphthalene 
2-Chlorophenol 

2-Acetylaminofluorene 

than 5 Percent in Subsurface Soil 

0 

0.2 1 0.116 Yes 
760 1 N/A UT 

350 - 1,700 39 N/A UT 
350 - 1,700 39 21,598 No 
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Table A1.4 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection Frequency less 

IBromodichloromethane I 5 - 740 I 174 I 381,135 I No I 
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Table A1.4 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection Frequency less 
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Table A1.4 
Evaluation of Maximum Reported Results for Nondetected Analytes and Analytes with a Detection Frequency less 

than 5 Percent in Subsurface Soil 

c 
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Table A1.4 

a Value is the maximum reported result for nondetected analytes. 
Analyte has a detection frequency of less than 5 percent. 
The value for total xylene is used. 

b 

N/A = Not Available. 
U T  = Uncertain toxicity. 
Bold = Reported results exceed the ESL. 

.-. DEN/E03200501 I .a 5of5  Volume 6 - NNEU: Attachment I 



COMPREHENSIVE RISK ASSESSMENT 

NO NAME GULCH DRAINAGE EXPOSURE UNIT 

VOLUME 6: ATTACHMENT 2 

Data Quality Assessment 

DENIU)3200501 I.DOC 



RCRA ,Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A, Volume 6 
No  Name Gulch Drainage Exposure Unit 

Attachment 2 
, 

TABLE OF CONTENTS 

ACRONYMS AND ABBREVIATIONS ....................................................................... IV 
EXECUTIVE SUMMARY ......................................................................................... ES1 
1.0 INTRODUCTION ....... . .......................................................................................... 1 
2.0 ANALYTICAL DATA .......................................................................................... 2 

FINDINGS .................................................................. .... ......................................... 4 
3.1 Dioxins and Furans - Soil ............................................................................ 4 
3.2 Dioxins and Furans - Water ........................................................................ 4 
3.3 Herbicides - Soil.- ......................................................................................... 4 
3.4 Herbicides -Water ...................................................................................... 5 
3.5 Metals - Soil ................................................................................................. 5 
3.6 Metals - Water ............................................................................................. 5 
3.7 Polychlorinated Biphenyls (PCBs) - Soil ....................... .I ............................ 5 
3.8 Polychlorinated Biphenyls - Water .................. .. ........................_................ 5 
3.9 Pesticides - Soil ..................... : ...... . ........................... .................................... 5 
3.10 Pesticides -Water ............................. ~ ........................................................... 6 
3.1 1 Radionuclides - Soil ....................................._.............................................. 6 
3.12 Radionuclides - Water ... . .. . ... ....... . .. ... .. . . ... .... ... . .. . . . . .. ... . ... . .. . .. . . . . . . . . .. .... .... . ... 6 
3.13 Semi-Volatile Organic Compounds (SVOCs) - Soil .................................. 7 
3.14 Semi-Volatile Organic Compounds - Water ................................................ 7 '. 

3.15 Volatile Organic Compounds (VOCs) - Soil ..........._......._.._.................._.,,. 7 
3.16 Volatile Organic Compounds - Water ............ ; ..............._............. . ............... 7 
3.17 Wet Chemistry Parameters - Soil ............_. ~ ................................................. 7 
3.1 8 Wet Chemistry Parameters - Water ............................................................. 8 . 

4.0 CONCLUSIONS ...... ; ............................................................................................. 8 
5.0 REFERENCES ..................................................................................................... 10 

3.0 

LIST OF TABLES 

Table A2.1 

Table A2.2 

Table A2.3 

Table A2.4 

Table A2.5 

Table A2.6 

Table A2.7 

TableA2-.8 

DENIE03200501 I . w C  

\bQ 

CRA Data V&V Summary 

V&V Qualifier Flag Definitions 

V&V Reason Code Definitions 

Standardized V&V Reason Code Definitions, QC Categories, and 
Affected PARCC Parameters 

Summary of V&V Observations 

Summary of Data Rejected During V&V 

Summary of RPDsDERs of Field Duplicate Analyte Pairs 

Summary of Data Estimated or Undetected Due to V&V Determinations 

_ .  

I I  



RCRA Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A,  Volume 6 
No Name Gulch Drainage Exposure Unit 

Attachment 2 

Table A2.9 Summary of Data Qualified as Undetected Due to Blank Contamination 

DEN/EO3200501 I .DOC 
... 
111 



RCRA Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A, Volume, 6 
NO Name Gulch Drainage Exposure Unit 

Attachment 2 
. 

AA 

ASD 

COC 

CRA 

CRDL 

DER 

DQA 

DQO 

DRC 

EDD 

EPA 

EPC 
0 

IAG 

ICP 

IDL 

LCS 

MDA 

MDL 

MS 

MSA 

MSD 

NIST 

NNEU 0 

ACRONYMS AND ABBREVIATIONS 

atomic absorption 

Analytical Services Division . 

contaminant of concern 

Comprehensive Risk Assessment 

contract required detection limit 

duplicate error ratio 

Data Quality Assessment 

data quality objective 

data review checklist 

electronic data deliverable 

U.S. Environmental Protection Agency 

exposure point concentration 

Interagency Agreement 

inductively couple plasma 

instrument detection limit 

laboratory control sample 

minimum detectable activity 

method detection limit 

matrix spike 

method of standard additions 

matrix spike duplicate 

National Institute of Standards Technology 

No Name Gulch Drainage Exposure Unit 

DENIE032005011 .DOC iv 



~ 

' RCRA Facility Investigation - Remedial Investigation/ Appendix A, Volume 6 
Corrective Measures Study - Feasibility Study Report . . No Name Gulch Drainage Exposure Unit 

Attachment 2 

I PARCC precision, accuracy, representativeness, completeness, and comparability 
~ 

PPT pipette 

PCB polychlorinated biphenyl 

QC quality control 

RDL required detection limit 

RFEiDS 

RFEiTS 

RJES 

RL reporting limit 

RPD relative percent difference 

SDP standard data package 

sow Statement of Work 

svoc semi-volatile organic compound 

SWD Soil Water Database 

TCLP Toxicity Characteristic Leaching Procedure 

TIC tentatively identified compound 

V&V verification and validation 

voc volatile organic compound 

Rocky Flats Environmental Data System 

Rocky Flats Environmental Technology Site 

Remedial InvestigationFeasi bili ty Study 

DEN/E03200501 ].DOC V 



RCRA Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A, Volume 6 
No Name Gulch Drainage Exposure Unit 

Attachment 2 

EXECUTIVESUMMARY ~ ' 

This document provides an assessment of the quality of the data used in the No Name 
Gulch Drainage Exposure Unit (NNEU) Comprehensive Risk Assessment (CRA). This 
Data Quality Assessment (DQA) focuses on all elements of quality control (QC) 
including both laboratory and sample-specific QC data. 

Depending on the matrix and analyte group, anywhere from 67 to 100 percent of the 
NNEU data have been verified andor  validated by a validator from the Analytical 
Services Division (ASD) at the Rocky Hats Environmental, Technology Site (RFETS) (or 
from an outside subcontractor) using verification and validation (V&V) guidelines for 
each analytical method developed for RFETS. V&V data are identified in the RFETS 
Soil Water Database (SWD) by a data qualifier flag and reason code(s) that provide an 
explanation for the qualifier flag. All rejected data have been removed from the dataset 
used in the CRA because the validator has determined the data are unusable. The 
remaining V&V data have associated qualifier flags indicating that the data are valid, 
estimated, or undetected, and are used in the CRA. Of the NNEU V&V data, 
approximately 14 percent was qualified as estimated andor undetected. Approximately 
two percent of the data reported as detected by the laboratory were qualified as 
undetected due to blank contamination. Data qualified as estimated or undetected are a , 

result of various minor laboratory noncompliance issues that are insufficient to render the 
data unusable. 

A review of the NNEU V&V data indicates that the data meet the data quality objectives 
0 

(DQOs) outlined in the Final CRA Work Plan and Methodology (K-H 2004) (hereafter 
referred to as the CRA Methodology). A review of the most common observations found 
in the V&V data determined that a minimal amount, less than one percent, of the non- 
V&V data may have been qualified if a review had been performed. Based on this DQA, 
data for the NNEU are of sufficient quality for use in the CRA. 
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1.0 INTRODUCTION 

The No Name Gulch Drainage Exposure Unit (NNEU) Comprehensive Risk Assessment 
(CRA) for the Rocky Flats Environmental Technology Site (RFETS) has been prepared 
in accordance with the CRA Methodology. The CRA Methodology was developed jointly 
with the regulatory agencies using the consultative process, and was approved by the 
agencies on September 28,2004. Consistent with the CRA Methodology, data quality 
was assessed using a standard precision, accuracy, representativeness, completeness, and 
comparability (PARCC) parameter analysis (EPA 2002). Both laboratory and field 
quality control (QC) were evaluated for the NNEU data set. 

Although many of the elements of QC that are reviewed in this document affect more 
than one PARCC parameter, their major impact on data quality is described below: 

Precision, as a measure of agreement among replicate measurements, is 
determined quantitatively based on the results of replicate laboratory 
measurements. Precision of the laboratory data was verified through review of  

- Relative percent differences (RPDs) for laboratory control samples (LCSs) 
and LCS duplicates compared to the acceptable ranges (analytical precision); 

- RPDs (nonradionuclides) and duplicate error ratios (DERs) (radionuclides) for 
field sample and field duplicates compared to the acceptable ranges' (field 
precision); 

- RPDs for matrix spike (MS) and matrix spike duplicates (MSDs) compared to 
acceptable control ranges (matrix precision); and 

- RPDs for primary- and second-column analyses (analytical precision). 

Accuracy, as a measure of the distortion of a measurement process that causes 
error in measuring the true value, is determined quantitatively based on the 
analysis of samples with a known concentration. Accuracy of the laboratory data 
was verified through review of 

- LCS data, calibration verification data, internal standard data, and instrument 
tune parameters (laboratory accuracy); and 

Surrogate recoveries, MSs, and sample preparation (sample-specific 
accuracy). 

- 

Representativeness of the data was verified through review of: 

' The CRA Methodology states that the overall precision of the data is considered adequate if the RPD between the target and 
duplicate, at concentrations five times the reporting limit (RL). is less than 35 percent for solids and 20 percent for liquids. The 
precision adequacy requirement for radiological contaminants is a DER less than 1.96. 
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- Laboratory blank data; 

- Sample preservatiodstorage; 

- Adherence to sample holding times; 

- Documentation issues; 

- Contract noncompliance issues; and 

- Laboratory activities affecting ability to properly identify compounds. 

Completeness is a data’adequacy criterion and is addressed in Appendix A, 
Volume 2 of the Remedial InvestigatiodFeasibility Study (RI/FS) Report. It 
refers to the spatial and temporal distribution of the data, and their adequacy for 
estimating exposure point concentrations (EPCs) for the CRA. 

Comparability of ’the data was verified through evaluation of: 

- Analytrcal procedures, and whether they were standard U.S. Environmental 
Protection Agency @PA)- and FWETS-approved procedures; 

- Instrument types and maintenance, sample preparation techniques, and 
standard units for reporting; and 

- MS and surrogate samples, ensuring accuracy within acceptable ranges. 

2.0 ANALYTICAL DATA 

Approximately 162,000 specific analytical records exist in the NNEU CRA data set, 
some 92 percent of which (149,841 records) have undergone V&V. The fraction of the 
data that was verified and/or validated is shown in Table A2.1 by analyte group and 
matrix. These data were reviewed by validators and their observations and comments are 
captured in the Soil Water Database (SWD). All of the data that have been flagged due to 
V&V findings (except “R”-flagged data) and data that have no flags as a result of V&V 
are used in the NNEU CRA. The small amount of data that has not undergone V&V is 
used as provided by the laboratories. The most common errors found during V&V such 
as transcription errors, calculation errors, and excluded records that were later added by 
the validator were reviewed to determine the possible effect on non-V&V data. 
Assuming that the percentage of data qualified as a result of these issues are 
representative of similar observations in the non-V&V data, less than one percent of the 
entire NNEU dataset is at risk for such un-acknowledged and therefore un-corrected 
errors. 

Data V&V involves an in-depth review of the data packages from the laboratory to assess 
compliance with contract requirements. In general, data validation includes all of the 
activities of verification, as well as additional QC checks and review of some raw 
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0 laboratory instrument data and calculations. After V&V, a data qualifier flag and/or 
reason code(s) are assigned to the data record (Tables A2.2 and A2.3). The reason codes 
provide an explanation for the qualifier flag, thereby making it possible to determine 
which of the PARCC parameters is affected by the observation (Table A2.4). Qualifier 
flags are discussed in this Data Quality Assessment @QA) as those V&V flags that note 
issues in the data. V&V flags “v”, “Vl”, and “1” represent data that were reviewed by 
validators, but no issues were observed. Eighty-two percent of the V&V data fall into this 
category. Additional qualifier flags such as “A”, “E’, and “z” were also applied. These 
validation qualifiers are notations that do not indicate estimation or a change in the status 
of detection. The data are valid and useable as reported by the laboratory. Four percent of 
the V&V data are represented by these additional qualifier flags. The specific definitions 
of these additional V&V flags are presented in Table A2.2. Data with noted issues are 
presented in Table A2.5 and discussed in detail in Section 3.0. 

V&V qualifier flags are not specifically addressed in this data assessment, but rather the 
reason codes associated with the qualifier flags for each analytical record are summarized 
and evaluated. This approach was chosen because the validator’s specific observations 
(reason codes), and not the qualifier flags, provide the best descriptors of the data quality. 

V&V data records contain a field with V&V reason codes (5, 18/52, 200,99/101/701, 
and so forth), or the field is null. These reason codes represent observations related to 
assessment of precision, accuracy, and representativeness. For example, the reason code 
110 definition (see Table A2.3) is “LCS recovery criteria were not met”, which is an 
observation related to data accuracy. 

Multiple reason codes were routinely applied to a specific sample method/matrix/analyte 
combination. Therefore, it was necessary to parse out the individual codes to create a 
table that included a unique record identifier and the associated parsed data V&V reason 
code (5 ,  18,52,200,99, 101,701, and so forth). With this information and the data V&V 
reason code definitions, the data validator’s observations,related to this data set can be re- 
created for each analytical record. 

To summarize the reason codes in a logical manner for presentation, it was first necessary 
to group the reason codes that have slightly different definitions but convey the same 
meaning. A standardized definition was then applied to the individual reason codes 
within the group. The grouped reason codes were also assigned a QC category (for 
example, blanks, calibration, and holding time), and the affected PARCC parameter 
(Table A2.4). The reason codes were then summarized for each medium and analyte 
group within each ,QC category, applying the standardized definition to the summarized 
codes. The summary is presented in Table A2.5. 

Rejected data (data qualifier flag “R’), consisting of less than three percent of all V&V 
data, have been removed from the data used in the NNEU CRA because the validator has 
determined the data to be unusable. The fraction of the data that was rejected during 
validation and/or verification is shown in Table A2.6 by analyte group and matrix. 0 
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Finally, evaluating the RPD (DER for radionuclides) between a target sample and the 
associated field duplicate is not a QC parameter performed during V&V, but is still an 
important analysis when determining data precision. Because this analysis was not 
performed during V&V, the target sample/field duplicate RPD and DER calculations 
were performed separately and are presented in Table A2.7 as the number of exceedances 
per analyte group/matrix combination. Only those analyte group/matrix combinations 
having records that met the criteria for calculating an RPD or DER are presented. FWDs 
and DER5 for target sample/field duplicate analyte pairs where one or both of the results 
are less than five times the RL are not calculated as outlined in the CRA Methodology. 

3.0 FINDINGS 

V&V observations affecting the CRA data set are summarized by analyte 
group/matrix/QC category/V&V observation in Table A2.5. The detected and 
nondetected results are summarized separately to give the reader a better idea of the 
impact on data usability. Only those issues observed in notable percentages (generally 
greater than 5 percent) of the data are discussed below in further detail. RPDs (DERs for 
radionuclides) presented in Table A2.7 are only discussed below when RPD (DER for 
radionuclides) exceedances of control criteria are greater than 10 percent for any give 
analyte group/matrix combination. Instances of elevated rates (greater than 10 percent) 
of rejected data are also discussed below. 

3.1 Dioxins and Furans - Soil 

Calibration and documentation issues resulted in data V&V qualifications related to this 
analyte group/matrix combination. While 1OO.percent of the data was qualified, it is 
important to note that the data were qualified as usable, although estimated. In addition, 
transcription errors have no impact on data quality as all issues have previously been 
evaluated and corrected. 

3.2 Dioxins and Furans - Water 

Documentation and internal standard issues resulted in data V&V qualifications related to 
this analyte group/matrix combination. All transcription errors have previously been 
evaluated and corrected, and although the importance of internal standard analyses should 
not be overlooked, it is important to note that the data were qualified as usable, although 
estimated. 

3.3 Herbicides - Soil 

Holding time, matrix, and other issues resulted in data V&V qualifications related to this 
analyte group/matrix combination. The percentage of records qualified due to MSMSD 
precision issues and re-analyzed, non-validated results is high. While the importance of 
matrix analyses should not be overlooked, it is also important to note that the data were 
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qualified as usable, although estimated. Data that were not validated due to re-analysis 
are used as provided by the laboratory. 

3.4 Herbicides -Water 

Calibration, documentation, holding time, LCS, matrix, sample preparation, surrogate, 
and other issues resulted in data V&V qualifications related to this analyte group/matrix 
combination. The percentage of all observations is low and within method expectations. 

3.5 Metals - Soil 

Blank, calculation error, calibration, documentation, instrument set-up, LCS, matrix, and 
other observations resulted in data V&V qualifications related to this analyte 
group/matrix combination. The percentage of observations is low with the exception of 
those records qualified due to issues with low pre-digestion MS recoveries, and expired 
instrument detection limit (IDL) studies. While the importance of these QC parameters 
should not be overlooked, it is also important to note that the data were qualified as 
usable, although estimated. 

3.6 Metals - Water 

Blank, calculation error, calibration, documentation, holding time, instrument set-up, 
LCS, matrix, sample preparation, sensitivity, and other observations resulted in V&V 
qualifications associated with this analyte group/matrix combination. The percentage of 
all observations is low and within method expectations. 

0 

3.7 Polychlorinated Biphenyls (PCBs) - Soil 

Blank, calculation error, calibration, documentation, holding time, surrogate, and other 
issues resulted in data V&V observations related to this analyte group/matrix 
combination. The percentage of observations is low with the exception of those records 
qualified due to transcription errors. Transcription errors have no impact on data quality 
as all issues have previously been evaluated and corrected. 

3.8 Polychlorinated Biphenyls - Water 

Calibration, documentation, holding time, surrogate, and other issues resulted in data 
V&V observations related to this analyte group/matrix combination. The percentage of 
observations is low with the exception of those records qualified due to transcription 
errors. Transcription. errors have no impact on data quality as all issues have previously 
been evaluated and corrected. 
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3.9 Pesticides - Soil 

Documentation, holding time, matrix, surrogate, and other issues resulted in data V&V 
observations related to this analyte group/matrix combination. The percentage of all 
observations is low and within method expectations. 

3.10 Pesticides -Water 

Calibration, documentation, holding time, matrix, sample preparation, surrogate, and 
other issues resulted in V&V qualification related to this analyte group/matrix 
combination. The percentage of observations is low with the exception of those data . 

qualified due to transcription errors and low surrogate recoveries. Transcription errors 
have no impact on data quality as all issues have previously been evaluated and 
corrected. While the importance of surrogate'analyses should not be overlooked, it is 
also important to note that the data were qualified as usable, although estimated. 

3.11 Radionuclides - Soil 

Blank, calculation error, calibration, documentation, holding time, instrument set-up, 
LCS, matrix, sen'sitivity, and other observations resulted in V&V qualifications related to 
this analyte group/matrix, combination. The percentage of observations is low with few 
exceptions. Insufficient documentation indicates that a complete V&V evaluation may 
not have been performed, but it is important to note that the data were qualified as usable, 
although estimated. Transcription errors and validator-calculated minimum detectable 
activities (MDAs) have no effect on data quality as all issues have previously been . 
evaluated and corrected. While the importance of QC parameters such and blank, 
calibration, LCS, and MS analyses should not be overlooked, it is also important to note 
that the data associated with these observations were qualified as usable, although 
estimated. The majority of those records qualified as directing the data user to the hard- 
copy validation report for further explanation of the qualification were flagged as 
estimated. The CRA is performed with this uncertainty in mind, and no further effort 
was made to identify these observations. Finally, although almost 13 percent (Table 
A2.1) of the V&V data for this analyte group/matrix combination was rejected, 97 
percent (Table A2.6) of all associated data underwent V&V. This leaves less than one 
percent of the data related to this analyte group/matrix combination that may have been 
rejected if a review had been performed. 

3.12 Radionuclides - Water 

Blank, calculation error, calibration, documentation, holding time, instrument set-up, 
LCS, matrix, sample preparation, sensitivity, and other observations resulted in V&V 
qualifications related to this analyte group/matrix combination. The percentage of 
observations is low with few exceptions. Insufficient documentation indicates that a 
complete V&V evaluation may not have been performed, but it is important to note that 
the data were qualified as usable, although estimated. Transcription errors and validator- 
calculated minimum detectable activities (MDAs) have no effect on data quality as all 
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issues have previously been evaluated and corrected. While the importance of QC 
parameters such and blank and calibration analyses should not be overlooked, it is also 
important to note that the data associated with these observations were qualified as 
usable, although estimated. 

3.13 Semi-Volatile Organic Compounds (SVOCs) - Soil 

Blank, calculation error, calibration, documentation, holding time, internal standard, 
matrix, sample preparation, surrogate, and other observations resulted in V&V 
qualifications related to this analyte group/matrix combination. Th% percentage of 
observations is low with the exception of those records qualified due to matrix 
imprecision or re-analyzed, un-validated results. While the importance of MS analyses 
should not be overlooked, it is important to note that the data were qualified as usable, 
although estimated. The re-anal yzed, un-validated results are used as provided by the 
laboratory. 

3.14 Semi-Volatile Organic Compounds - Water 

Blank, calibration, documentation, holding time, instrument set-up, internal standard, 
LCS, matrix, sample preparation, surrogate, and other issues resulted in V&V 
observations related to this analyte group/matrix combination. The percentage of 
observations is low with the exception of those records qualified due to omissions or 
errors noted in the data package. This documentation issue, however, does not impact 
data quality as all omissions andor errors were noted in portions of the data package not 
required for validation. 

3.15 Volatile Organic Compounds (VOCs) - Soil 

Blank, calculation error, calibration, documentation, holding time, internal stabdard, 
matrix, sample preparation, surrogate, and other issues resulted in V&V observations 
related to this analyte group/matrix combination. The percentage of all observations is 
low and within method expectations. 

3.16 Volatile Organic Compounds - Water 

Blank, calculation error, calibration, confirmation, documentation, holding time, 
instrument set-up, internal standard, LCS, matrix, sample preparation, sensitivity, 
surrogate and other issues resulted in V&V observations related to this analyte 
group/matrix combination. The percentage of observations is low with few exceptions. 
Transcription errors have no impact on data quality as all issues have previously been 
evaluated and corrected. The omissions or errors noted in the data package also do not 
impact data quality as the omitted data was not required for V&V. 
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3.17 Wet Chemistry Parameters - Soil 

Blank, documentation, holding time, LCS, matrix, and other issues resulted in V&V 
observations related to this analyte group/matrix combination. While the percentage of 
several of the observations is high, including the percentage of rejected data, it is 
important to note that this analyte group contains numerous general chemistry parameters 
having little or no impact on site characterization. 

3.18 Wet Chemistry Parameters - Water 

Blank, calculation error, calibration, documentation, holding time, LCS, matrix, sample 
preparation, and other issues resulted in V&V observations related to this analyte 
group/matrix combination. The percentage of all observations is low and within method 
expectations. 

4.0 CONCLUSIONS 

The quality of the laboratory results were evaluated for compliance with the CRA 
Methodology data quality objectives (DQOs) through an overall review of PARCC 
parameters. 

Of the data used in the NNEU CRA, approximately 92 percent underwent the V&V 
process. Of that 92 percent, 82 percent was qualified as having no QC issues, and 
approximately 14 percent was qualified as estimated or undetected (Table A2.8). The 
remaining four percent of the V&V data are made up of records qualified with additional 
flags indicating acceptable data such as “A”, “E7, or “Y7. Less than three percent of the 
data reported as detected by the laboratory were flagged as undetected by the validators 
due to blank contamination (Table A2.9). Data qualified as estimated or undetected 
indicate some issues with PARCC parameters, but not to a degree sufficient to mark the 
data unusable. Less than three percent of the entire data set was rejected during the V&V 
process (Table A2.6). 

. Although many of the elements of QC that are reviewed in this document affect more 
than one PARCC parameter, the general discussion below summarizes the data quality 
per the validation reason codes affecting each specific PARCC parameter. Several V&V 
.reason codes have no real impact on data quality because they represent issues that were 
noted but corrected, or represent observations related to missing documentation that was 
not required for data assessment. Approximately 18 percent of the NNEU V&V data 
were flagged with these “Other” V&V observations. 

Precision, as a measure of agreement among replicate measurements, is 
determined quantitatively based on the results of replicate laboratory 
measurements. 

Of the V&V data, approximately three percent was noted for observations related 
to precision. Of that three percent, 99 percent was qualified for issues related to 
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sample matrices. Result confirmation and instrument set-up observations make up 
the other one percent. No LCS or, instrument sensitivity issues related to precision 
were noted. 

0 

RPDs and DERs for target sample/field duplicate pairs were found to be 
acceptable for all analyte group/matrix combinations. Overall, the method 
precision was found to be generally acceptable. 

Accuracy is a measure of the distortion of a measurement process that causes 
error in the true value. 

Of the V&V data, 30 percent was noted for accuracy-related observations. Of that 
30 percent, 73 percent was noted for laboratory practice-related observations, 
while sample-specific accuracy observations make up the other 27 percent. 
Although the percentage of data with noted accuracy issues is slightly elevated, it 
is important to note that most of the data flagged with these accuracy-related 
observations are also flagged as estimated and the CRA is performed with this 
uncertainty in mind. 

Accuracy was generally acceptable with infrequent performance outside QC 
limits. 

Representativeness of the data was verified. 

Of the V&V data, approximately 42 percent was noted for observations related to 
representativeness. Of that 42 percent, 68 percent was qualified for blank 
observations, 19 percent for failure to observe allowed holding times, six percent 
for documentation issues, one percent each for instrument set-up and sensitivity 
issues, and approximately four percent for sample preparation observations. LCS, 
matrix and other observations make up the other one percent of the data qualified 
for observations related to sample representativeness. 

Reportable levels of target analytes were not routinely detected in the laboratory 
blanks greater than the laboratory RLs except for relatively isolated incidences. 
Samples were generally stored and preserved properly. Overall, these elements of 
QC exceedances are indicative of normal laboratory operations and have little 
impact the sample data as reported. 

0 

Sample data are representative of the site conditions at the time of sample 
collection. 

Comparability of the data was reviewed and no systematic errors were noted. 

- The use of standard EPA- and RFETS-approved analytical procedures; 

- Instrument types and maintenance, sample preparation techniques, and 
standard units for reporting; and 
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- Evaluation of MS and surrogate samples, ensuring accuracy within acceptable 
ranges. 

Examination of these parameters did not show any systematic issues with 
comparability. 

0 Completeness, as defined in the CRA Methodology, is addressed in Appendix A, 
Volume 2 of the R W S  Report. 

Another indication of completeness that is sometimes used is a measure of the 
number of valid measurements obtained in relation to the total number of 
measurements planned. 

Because less than three percent of the overall data were rejected, the use of non- 
V&V data for the NNEU CRA does not contribute to any completeness issues. 

This review concludes that the PARCC of the data are generally acceptable and the CRA 
objectives have been met. 
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Table A2.3 
V&V Reason Code Definitions 

2 
3 

Holding times were grossly exceeded 
Initial calibration correlation coefficient ~0 .995  

~ 

4 
5 
6 

Calibration verification criteria were not met 
CRDL check sample recovery criteria were not met 
Incorrect calibration of instrument 

7 
8 

Analyte values > IDL were found in the blanks 
Negative bias was indicated in the blanks 

9 
10 

Interference indicated in the ICP interference check sample 
Laboratory control sample recovery criteria were not met 

11 
12 

-1 
~~ 

I 22 ~ ITracer c o n a n a t i o n  

Duplicate sample precision criteria were not met 
Predigestion matrix spike criteria were not met (+I- 25 percent) 

I 23 IImproper aliquot size 1 

13 
14 
15 

r 

~ 

Predigestion matrix spike criteria were not met ( ~ 3 0  percent) 
Post-digestion matrix spike recovery criteria were not met 
MSA was reauired but not Derformed 

24 

16 
17 
18 
19 0 

[SamDle aliauot not taken 

MSA calibration correlation coefficient ~0 .995  
Serial dilution criteria not met 
Documentation was not provided 
Calibration verification criteria not met 

auantitativelv 

20 
21 

1 

AA duplicate injection precision criteria were not met 
Reagent blanks exceeded MDA 

25 
26 

/Primary standard had exceeded expiration date 
INo raw data submitted bv the laboratorv 

27 
28 

Recovery criteria were not met 
Duplicate analysis was not performed 

29 
30 

Verification criteria were not met 
Replicate precision criteria were not met 

31 
32 

Replicate analysis was not performed 
Laboratory control samples x/- 3 sigma 

39 Tune criteria not met 
40 Organics initial calibration criteria were not met 

33 ~ 

35 
36 

DEN/E032005011 .XLS 
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Laboratory control samples>+/- 2 sigma and c+/- 3 sigma 
Transformed spectral index external ST criteria were not met 
MDA exceeded the RDL 
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37 
38 
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Sample exceeded efficiency curve weight limit 
Excessive solids on planchet 



Table A2.3 0 V&V Reason Code Definitions 

47 
48 

Percent breakdown exceeded 20 percent 
Linear range of instrument was exceeded 

r- 49 
51 
52 

~~~ ~~~ 

m h o d  blank contamination 
Nonverifiable laboratory results and/or unsubmitted data 
Transcrbtion error 

1 

53 
54 

Calculation error 
Incorrect reported activity or MDA 

55 
56 

Result exceeds linear range; serial dilution value reported 
IDL changed due 'to significant figure discrepancy 

57 
58 
59 

Percent solids c 30 percent 
Percent solids c 10 percent 
Blank activitv exceeded RDL 

60 
61 
62 
63 

0 
Blank recovery criteria were not met 
Replicate recovery criteria were not met 
LCS relative percent error criteria not met 
LCS expected value not submittdverifiable 

64 
67 

Nontraceablehoncertified standard was used 
Sample results not submittedverifiable 

68 
69 

Frequency of quality control samples not met 
Samples not distilled 
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70 
71 
72 
73 
74 
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Resolution citeria not met 
Unit conversion of results 
Calibration counting statistics not met 
Daily instrument performance assessment not performed 
LCS data not submitted 

75 
76 

Blank data not submitted 
Instrument gain and/or efficiency not submitted 

77 
78 
79 
80 
81 

Detector efficiency criteria not met 
MDAs were calculated by reviewer 
Result obtained through dilution 
Spurious counts of unknown origin 
ReDeat count outside of 3 sigma counting error 

82 
83 
84 

Sample results were not corrected for decay 
Sample results were not included on Data Summary Table 
Key fields wrong 
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86 
87 

Results considered qualitative not quantitative 
Laboratory did no analysis for this record 

- ~~ 

88 Blank corrected results 
89 Sample analysis was not requested 
I 9 0  

91 
99 ' 

~ ~~ 

ISamDle result was not validated due to reanalvsis 
Unit conversion; QC sample activity/uncertainty/MDA 
See hard copy for further explanation 

101 
102 

Holding times were exceeded (attributed to laboratory problem) 
Holding times were grossly exceeded (attribute to laboratory problem) 

103 
I 04 

Calibration correlation coefficient does not meet requirement 
Calibration verification recovery criteria were not met 

~ 

105 
106 
107 

Low-level check sample recovery criteria were not met 
Calibration did not contain minimum number of standards 
Analvte detected but < RDL in calibration blank verification 

109 
110 

I 123 JImproper aliquot size 
128 ILaboratorv dudicate was not analvzed 

Interference indicated in the ICP interference check sample 
Laboratory control sample recovery criteria were not met 

129 
130 

lverification criteria for frequency or sequence were not met 
kedicate Drecision criteria were not met 

111 
112 
113 
114 

Laboratory duplicate sample precision criteria were not met 
Predigestion matrix spike criteria were not met (+/- 25 percent) 
Predigestion matrix spike recovery is <30 percent 
Post-digestion matrix spike criteria were not met 

~ ~ 

115 
116 
117 

MSA was requiredbut not performed 
MSA calibration correlation coefficient <0.995 
Serial dilution Dercent D criteria not met 

I 

131 
132 

-~ 

142 kurrogates were outside criteria 

Confirmation percent difference criteria not met 
Laboratory control samples >+/- 3 sigma 

1 

136 
139 

MDA exceeded the RDL 
Tune criterja not met 

~ 

140 
141 

I - 
149 ]Method, preparation, or reagent blank contamination > RDL 1 

Requirements for independent calibration verification were not met 
Continuing calibration verification criteria were not met 
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143 
145 

Internal standards outside criteria 
Results were not confirmed 

147 
148 

Percent breakdown exceeded 20 percent 
Linear range of measurement system was exceeded 



150 
152 

Unknown carrier volume 
Reported data do not agree with raw data 

153 
155 

1 6 6  

Calculation error 
Original result exceeds linear range; serial dilution value reported 

(Carrier aliauot 

~~ ~~ 

159 
164 

nonverifiable 

Magnitude of calibration verification blank result exceeded the RDL 
Standard traceability or certification requirements not met 

1 
168 
170 

QC sample frequency does not meet requirements 
Resolution criteria not met 

172 
174 

Calibration counting statistics not met 
LCS data not submitted 

175 
177 

- 

20 1 

Blank data not submitted 
Detector efficiency criteria not met 

~~ 

Freservation reauirements not met bv the laboratorv 

188 
199 

Blank corrected results 
See hard copy for further explanation 

205 
206 
207 
21 1 

0 
Unobtainable omissions or errors on SDP (required for databases) 
Analyses were not requested according to the SOW 
Sample pretreatment or sample preparation method is incorrect 
Poor cleanup recovery 

\ 

217 
218 ISamDle COC was not verifiable (attributed to laboratorv) 1 IPost-digestion spike recoveries were c 10 percent 

212 
213 

Instrument detection limit was not provided 
Instrument detection limit is > the associated RDL 

214 
215 
216 

- ~~~ 

IDL is older than 3 months from date of analysis 
Blank results were not reported to the IDLlMDL 
Post-dipestion mike recoveries outside of 85- 115 Dercent criteria 

219 
220 

Standards have expired or are not valid 
TCLP sample percent solids < 0.5 percent 

222 
224 
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TCLP particle size was not performed 
Incomplete TCLP extraction data 
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225 
226 

Insufficient TCLP extraction time 
TIC misidentification 1 

227 
228 
229 

~ ~~ 

No documentation regarding deviations from methods or SOW 
Calibration recoveries affecting data quality have not been met 
Element not analvzed in ICP interference check samde 

', 230 
23 1 

QC sampldanalyte (e.g., spike, duplicate, LCS) not analyzed 
MS/MSD criteria not met 

232 
233 

Control limits not assigned correctly 
Sample matrix QC does not represent samples analyzed 
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QC sample does not meet method requirement 

236 
237 

___ 

235 
LCS control limits do not pass 
Preparation blank control limits do not pass 

_____~______ 

buolicate samole control limits do notDass 

238 
239 

i 

Blank correction was not performed 
Winsorized mean plus standard deviation of the same not calculated or calculated wrong 

~ 

240 
24 1 

Sample preparations for soilkludgehediment were not homoglaliq properly 
No micro PPT or electroplating data available 

245 
246 

1-242 

Energy calibration criteria not met 
Background calibration criteria were not met 

~~~~ ~ 

lTracer reauirements were not met 

247 
248 

1 

Sample or control analysis not chemically separated from each other 
Single combined TCLP result was not repeated for sample with both mis+nonm 

I 243 
244 

IStandard values were not calculated correctly (LCS, tracer, standards) 
!Standard or tracer is not NIST traceable 

249 
250 

Result qualified due to blank contamination 
Incorrect analysis sequence 

252 
701 

" 
Result is suspect DU 
Holding times were exceeded (not attributed to laboratory) 

r 

702 
703 

____ 

25 1 

Holding times were grossly exceeded (not attributed to laboratory) 
Samples were not preserved properly in the field (not attributed to laboratory) 

1 

80 1 
802 
803 
804 

Missing deliverables (required for data assessment) 
Missing deliverables (not required for data assessment) 
Omissions or errors on SDP deliverables (required for data assessment) 
Omissions or errors on SDP deliverables (not required for data assessment 

805 
806 

Information missing from case narrative 
Site samples not used for sample matrix QC 

~~ 

809 
810 

807 IOriginal documentation not provided 
808 [Incorrect or incomplete DRC 

~~~ ~ _ _  

-omsite samples reportedwith site samples 
EDD does not match hard copy; EDD may be resubmitted 
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methods or SOW 
No mass spectra were provided Documentation issues Representativeness 
No micro pipette or electroplating data available Documentation issues Other 
No raw data submitted by the laboratory Documentation issues Representativeness 
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Table A2.4 

Documentation 
validation) 
Omissions or errors in SDP (required for Documentation issues Representativeness 

807 
85 
152 
89 
218 

validation) 
Original documentation not provided Documentation issues Other 
Record added by the validator Documentation issues Other 
Reported data do not agree with raw data Documentation issues Other 
Sample analysis was not requested Documentation issues Other 
Sample COC was not verifiable (attributed to Documentation issues Representativeness 

Ilaboratory) I I 
704 Isample COC was not verifiable (not attributed to I Documentation issues . I Representativeness' 

83 
laboratory) 
Sample results were not included on Data Summary Documentation issues Other 
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Table A2.4 

sample 
147.47 Percent breakdown exceeded 20 percent Instrument Set-up Representativeness 

i 170 Resolution criteria not met - .. Instrument Set-up Representativeness _ _  

I I I I 

35 

139,39 
206 
166 
150 

178 (MDA was calculated by reviewer I Sensi ti vi t y 

Transformed spectral index external Site cfiteria Instrument Set-up Representativeness 
were not met 
Tune criteria not met Instrument Set-up Accuracy 
Analysis was not requested according to SOW Unknown Other 
Carrier aliquot nonverifiable Unknown . Representativeness 
Unknown camer volume Unknown Representativeness 

54 Incorrect reported activity or MDA Sensitivity Other 
213 Instrument detection limit > the associated RDL Sensitivity Representativeness 
136,36 MDA exceeded the RDL Sensitivity Representativeness 

Other 

Accuracy 

Zsentativeness 

181 JRepeat count outside of 3 sigma counting error I Sensitivity Precision 

182 Isample results were not corrected for decay I Sensitivity I Other 
186 .~ IResults considered qualitative not quantitative I Sensitivity I 
191 IUnit conversion, QC sample activity I Sensitivity I Reprc 
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Table A25 
Summarv of V&V Observations 

7 Wet Chem WATER Sample Preparation Preservation requirements were not met by the laboratory Yes 

Wet Chem [WATER Isample Preparation Isample pretreatment or preparation method was incorrect Yes 3 4,268 0.07 
Wet Chem IWATER Isample Preparation ISamples were not properly preserved in the field I Yes I 23 I 4.268 ' I 0.54 

4,268 0.16 
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Summary of Data Estimated or Undetected Due to V&V Determinations 
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Table A2.9 
Summary of Data Qualified as Undetected Due to Blank Contamination 

a As determined by the laboratory prior to V&V. 
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This attachment presents the results for the statistical analyses and professional judgment 
evaluation used to select human health contaminants of concern (COCs) as part of the 
Human Health Risk Assessment (HHRA) and ecological contaminants of potential 
concern (ECOPCs) as part of the Ecological Risk Assessment (ERA) for the No Name 
Gulch Drainage Exposure Unit (NNEU) at the Rocky Flats Environmental Technology 
Site (RFETS). The methods used to perform the statistical analysis and to develop the 
professional judgment sections are described in Appendix A, Volume 2, Section 2 of the 
RI/FS report. 

2.0 RESULTS OF STATISTICAL COMPARISONS TO BACKGROUND FOR 
THE NO NAME GULCH DRAINAGE EXPOSURE UNIT 

The results of the statistical background comparisons for inorganic and radionuclide 
potential contaminants of concern (PCOCs) and ecological contaminants of interest 
(ECOIs) in surface soil/surface sediment, subsurface soil/subsurface sediment, surface 
soil, and subsurface soil samples collected from the NNEU are presented in this section. 
Box plots are provided for analytes that were carried forward into the statistical 
comparison step and are presented in Figures A3.2.1 to A3.2.33.' The box plots display 
several reference points: 1) the line inside the box is the median; 2) the lower edge of the 
box is the 25th percentile; 3) the upper edge of the box is the 75th percentile; 4) the upper 
lines (called whiskers) are drawn to the greatest value that is less than or equal to 
1.5 times the inter-quartile range (the interquartile range is between the 75th and 25th 
percentiles); 5 )  the lower whiskers are drawn to the lowest value that is greater than or 
equal to 1.5 times the inter-quartile range; and 6 )  solid circles are data points greater or 
less than the whiskers. 

ECOIs' for surface soil (Preble's meadow jumping mouse [PMJM] receptor) and PCOCs 
with concentrations in the NNEU that are statistically greater than background (or those 
where background comparisons were not performed) are carried through to the 
professional judgment step of the'COCECOPC selection processes. ECOIs (for non- 
PMJM receptors) with concentrations in the NNEU that are statistically greater than 
background (or those where background comparisons were not performed) are carried 
through to the upper-bound exposure point concentration (EPC) - threshold ecological 
screening level (tESL) comparison step of the ECOPC selection processes. 

0 

Statistical background comparisons are not performed for analytes if: 1) the background concentrations 
are non-detections; 2) background data are unavailable; 3) the analyte has low detection frequency in the 
NNEU or background data set (less than 20 percent); or 4) the analyte is an organic compound. Box plots 
are not provided for these analytes. However, these analytes are carried forward into the professional 

1 

a judgment evaluation. 
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PCOCs and ECOIs with concentrations that are not statistically greater than background 
are not identified as COCsECOPCs and are not evaluated further. 

2.1 Surface SoiVSurface Sediment Data Used in the HHRA 

For the NNEU surface soil/surface sediment data set, the maximum detected 
concentrations (MDCs) and upper confidence limits on the mean (UCLs) for arsenic, 
vanadium, cesium-134, cesium-137, and radium-228 exceed the wildlife refuge worker 
(WRW) preliminary remediation goals (PRGs) for the NNEU dataset, and these PCOCs 
were carried forward into the statistical background comparison step. The NNEU MDC 
for aluminum, antimony, chromium, iron, manganese, benzo(a)pyrene, and PCB-1254 
exceed the PRG, but the UCL for the NNEU dataset does not exceed the PRG, and these 
analytes was not evaluated further. The results of the statistical comparison of the NNEU 
surface soil/surface sediment data to background data for these PCOCs are presented in 
Table A3.2.1 and the summary statistics for background and NNEU surface soil/surface 
sediment data are shown in Table A3.2.2. The NNEU MDCs for all other PCOCs do not 
exceed the PRGs and were not evaluated further. 

The results of the statistical comparisons of the NNEU surface soil/surface sediment data 
to background data indicate the following: 

Statistically Greater than Background at the 0.1 Significance Level 

Arsenic 

Vanadium 

Not Statistically Greater than Background at the 0.1 Significance Level 

Cesium-134 

Cesium-137 

Radium-228 

Background Comparison Not Performed’ 

None 

2.2 Subsurface SoiYSubsurface Sediment Data Used in the HHRA 

For the NNEU subsurface soil/subsurface sediment data set, the maximum detected. 
concentrations (MDCs) and upper confidence limits on the mean (UCLs) for radium-228 
exceeds the wildlife refuge worker (WRW) preliminary remediation goals (PRGs) for the 
NNEU dataset, and this PCOC was carried forward into the statistical background 
comparison step. The results of the statistical comparison of the NNEU subsurface 
soil/subsurface sediment data to background data for these PCOCs are presented in Table 
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A3.2.3 and the summary statistics for background and NNEU subsurface soil/subsurface 
sediment data are shown in Table A3.2.4. The NNEU MDCs for all other PCOCs do not 
exceed the PRGs and were not evaluated further. 

The results of the statistical comparisons of the NNEU subsurface soil/subsurface 
sediment data to background data indicate the following: 

Statistically Greater than Background at the 0.1 Significance Level 

~ Radium-228 

Not Statistically Greater than Background at the 0.1 Significance Level 

None 

Background Comparison Not Performed’ 

. None 

2.3 Surface Soil Data Used in the ERA (Non-PMJM) 

For the ECOIs in surface soil, the MDCs for aluminum, antimony, arsenic, barium, 
boron, cadmium, chromium, cobalt, copper, lead, lithium, manganese, mercury, 
molybdenum, nickel, selenium, silver, thallium, tin, vanadium, and zinc exceed a non- 
PMJM ESL, and these ECOIs were carried forward into the statistical background 
comparison step. The MDCs for 4,4’-DDT, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, 
di-n-butylphthalate, and Total PCBs also exceed a non-PMJM ESL. The results of the 
statistical comparison of the NNEU surface soil data to background data are presented in 
Table A3.2.5 and the summary statistics for background and NNEU surface soil data are 
shown in Table A3.2.6. 

0 

The results of the statistical comparisons of the NNEU surface soil to background data 
indicate the following: 

Statistically Greater than Background at the 0.1 Significance Level 

Barium 

Copper 

Nickel 

Not Statistical& Greater than Background at the 0.1 Significance Level 

Aluminum 

Arsenic ’ 0 
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Cadmium 

Chromium 

Cobalt 

Lead 

Lithium 

Manganese 

Selenium 

Vanadium 

Zinc 

Background Comparison not Performed’ 

Antimony 

Boron 

Mercury 

Molybdenum 

Silver 

Thallium 

Tin 

4,4’-DDT 

Benzo(a)pyrene 

Bis(2 ethylhexy1)phthaIate 

Di-n-butylphthalate 

TotalPCBs 

2.4 

For the ECOIs in surface soil in PMJM habitat, the MDCs for arsenic, mercury, nickel, 
vanadium, and zinc exceed the PMJM ESLs, and were carried forward into the 
background comparison step. The results of the statistical comparison of the NNEU 

Surface Soil Data Used in the ERA (PMJM) 
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surface soil data to background data are presented in Table A3.2.7 and the summary 
statistics for background and NNEU surface soil data are shown in Table A3.2.8. 

The results of the statistical comparisons of the NNEU surface soil in PMJM habitat to 
background data indicate the following: 

Statistically Greater than Background at the 0.1 Significance Level 

Nickel 

Vanadium 

Zinc 

Not Statistically Greater than Background at the O S  Significance Level 

Arsenic 

Mercury , 

Background Comparison not Performed’ 

None 

2.5 Subsurface Soil Data Used in the ERA 

For the ECOIs in subsurface soil, the MDC for antimony, arsenic, copper, molybdenum, 
nickel, nitrate, selenium, vanadium, and zinc exceed the prairie dog ESL and was carried 
forward into the statistical background comparison step. The MDCs for all other ECOIs 
do not exceed the prairie dog ESL. The results of the statistical comparison of the NNEU 
subsurface soil data to background data are presented in Table A3.2.9 and the summary 
statistics for background and NNEU subsurface soil data are shown in Table A3.2.10. 

The results of the statistical comparisons. of the surface soil data to background data 
indicate the following: 

Statistically Greater than Background at the 0.1 Significance Level 

None 

Not Statistically Greater than Background at the 0.1 Significance Level 

Arsenic 
I 

I Copper 

Nickel l o  
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Nitratemitrite 

Vanadium 

Zinc 

Background Comparison not Pe$ormed’ 

Antimony 

Molybdenum 

Selenium 

3.0 UPPER-BOUND EXPOSURE POINT CONCENTRATION COMPARISON 
TO LIMITING ECOLOGICAL SCREENING LEVELS 

ECOIs in surface soil and subsurface soil with concentrations that are statistically greater 
than background, or background comparisons were not performed, are evaluated further 
by comparing the NNEU EPCs to the limiting threshold (tESLs). The EPCs are the 
95 percent UCLs of the 90th percentile [upper tolerance limit (UTL)] for small home- 
range receptors, the UCL for large home-range receptors, or the MDC in the event that 
the UCL or UTL is greater than the MDC. 

3.1 ECOIs in Surface Soil 

Silver, thallium, and benzo(a)pyrene in surface soil (non-PMJM) were eliminated from 
further consideration because the EPCs are not greater than the limiting tESLs. 4,4’-DDT 
was eliminated from further consideration because the detection frequency was less than 
5%. Antimony, barium, boron, copper, mercury, molybdenum, nickel, and tin along with 
three organics (bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and Total PCBs) have 
EPCs greater than the limiting tESLs and are evaluated in the professional judgment 
evaluation screening step (Section 4.0). 

3.2 ECOIs in Subsurface Soil 

Antimony, molybdenum, and selenium in subsurface soil were eliminated from further 
consideration because the EPCs are not greater than the tESLs. No analytes have an EPC 
greater than the limiting tESL and are evaluated in the professional judgment evaluation 
screening step (Section 4.0). 

4.0 PROFESSIONAL JUDGMENT 

This section presents the results of the professional judgment step of the COC and 
ECOPC selection processes for the HHRA and ERA, respectively. Based on the weight 
of evidence evaluated in the professional judgment step, PCOCs and ECOIs are either 
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’ 0 included for further evaluation as COCsECOPCs in the risk characterization step, or 
excluded from further evaluation. 

The professional judgment evaluation takes into account the.following lines of evidence: 
process knowledge, spatial trends, pattern recognition2, comparison to RFETS 
background and regional background datasets (see Table A3.4.1 for a summary of 
regional background dataQ, and risk potential. For PCOCs or ECOIs where the process 
knowledge and/or spatial trends indicate that the presence of the analyte in the EU may 
be a result of historical site-related activities, the professional judgment discussion 
includes only two of the lines of evidence listed above, and it is concluded that these 
analytes are COCsECOPCs and are carried forward into risk characterization. For the 
other PCOCs and ECOIs that are evaluated in the professional judgment step, each of the 
lines of evidence listed above is included in the discussion. 

For metals, Appendix A, Volume 2, Attachment 8, of the RVFS report provides the 
details of the process knowledge and spatial trend evaluations. The conclusions from 
these evaluations are noted in this attachment. 

The following PCOCsECOIs are evaluated further in the professional judgment step for 
NNEU: 

Surface soil/surface sediment (HHRA) 
- Arsenic 

- Vanadium 

Subsurface soil/subsurface sediment (HHRA) 
- Radium-228 

Surface soil for non-PMJM receptors (ERA) 

The pattern recognition evaluation includes the use of probability plots. If two or more distinct 
populations are evident in the probability plot, this suggests that one or more local releases may have 
occurred. Conversely, if only one distinct low-concentration population is defined, likely representing a 
background population, a local release may or may not have occurred. Similar to all statistical methods, the 
probability plot has limitations in cases where there is inadequate sampling and the magnitude of the 
release is relatively small. Thus, absence of two clear populations in the probability plots is consistent with, 
but not definitive proof of, the hypothesis that no releases have occurred. However, if a release has 
occurred within the sampled area and has been included in the samples, then the elemental concentrations 
associated with that release are either within the background concentration range or the entire sampled 
population represents a release, a highly unlikely probability. 

The regional background data set for Colorado and the bordering states was extracted from data for the 
western United States (Shacklette and Boerngen 1984), and is composed of data from Colorado as well as 
Arizona, Kansas, Nebraska, New Mexico, Oklahoma, Utah, and Wyoming. Although the Colorado and 
bordering states background data set is not specific to Colorado’s Front Range, it is useful for the 
professional judgment evaluation in the absence of a robust data set for the Front Range. Colorado’s Front 
Range has highly variable terrain that changes elevation over short distances. Consequently, numerous soil 
types and geologic materials are present at RFETS, and the data set for Colorado and bordering states may 
be more representative of these variable soil types. 0 
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Antimony 

Barium 

Boron 

Copper 

Mercury 

Molybdenum 

Nickel 

Tin 

Bis(2-Ethylhexy1)phthalate 

Di-n-butylphthalate 

Total PCBs 

Surface soil for PMJM receptors (ERA) 
- Nickel 

- Vanadium 

- Zinc 

Subsurface soil (ERA) 
- No ECOIs were found to be statistically greater than background and above an 

ESL in accordance with the ECOPC selection process; therefore, no ECOIs in 
subsurface soil/subsurface sediment are evaluated using professional 
judgment . 

. 

The following sections provide the professional judgment evaluations, by analyte and by 
medium, for the PCOCsECOIs listed above. 

4.1 Antimony 

Antimony has an EPC in surface soil (for non-PMJM receptors) greater than the limiting 
ESL, and therefore, was carried forward to the professional judgment step. The lines of 
evidence used to determine if antimony should be retained for risk characterization are 
summarized below. 

4.1.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RYFS report, process 
knowledge indicates antimony was used in very small quantities and only as a laboratory 
standard. However, antimony was used as a constituent of bullets and there was a firing 
range (North Firing Range [NW-1505]) in NNEU. 
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4.1.2 Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, antimony 
concentrations exceed 3x the background MDC in the NNEU, and largely occur in 
historical MSSs. 

4.1.3 Conclusion 

Antimony in surface soil is being carried forward into the ecological non-PMJM risk 
characterization because elevated concentrations (greater than 3 times the ESL) occur in 
historical MSSs. Antimony was used in limited quantities during historical RFETS 
operations, which would indicate it is unlikely to be a site-related contaminant. 
Nevertheless, as a conservative measure, antimony is carried forward into the risk 
characterization recognizing that its classification as an ECOPCs is uncertain. 

4.2 Arsenic 

Arsenic has concentrations statistically greater than background in surface soil/surface 
sediment and, therefore, was carried forward to the professional judgment step. The lines 
of evidence used to determine if arsenic should be retained for risk characterization are 
summarized below. 

4.2.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, process 
knowledge indicates arsenic may be present in NNEU soil as a result of historical site- 
related activities, i.e., arsenic was a component of the bullets used at the North Firing 
Range (LHSS NW-1505). 

4.2.2 Evaluation of Spatial Trends 

Surface Soil/Surface Sediment 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, the spatial 
trend analysis indicates that arsenic concentrations in NNEU surface soil/surface 
sediment reflect variations in naturally occumng arsenic. 

4.2.3 Pattern Recognition 

Surface Soil/Surface Sediment 

The probability plot for arsenic (Figure A3.4.1) suggests a single population. 
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4.2.4 Comparison to WETS Background and Other Background Data Sets 

Surface SoiUSurface Sediment 

Arsenic concentrations in NNEU surface soil/surface sediment range from 1.40 to 
13.2 mgkg with a mean concentration of 5.01 mgkg and a standard deviation of 
1.93 mgkg. Arsenic concentrations in the background data set range from 0.270 to 9.60 
mgkg with a mean concentration of 3.42 mgkg and a standard deviation of 2.55 mgkg 
(Table A3.2.2). The range of concentrations of arsenic in the NNEU and background 
samples overlap considerably with only ten of 375 detections greater than the background 
MDC. 

Arsenic concentrations in NNEU surface soil/surface sediment are well within the range 
for arsenic in soils of Colorado and the bordering states ,( 1.22 to 97 mgkg, with a mean 
concentration of 6.9 mg/kg and a standard deviation of 7.64 mgkg) (Table A3.4.1). 

4.2.5 Risk Potential for HHRA 

Surface Soil/Surface Sediment 

The arsenic MDC for surface soil/surface sediment is 13.2 mgkg and the UCL is 5.17 
mg/kg. The UCL is less than three times greater than the PRG (2.41 mgkg), with 352 of 
the 375 detections greater than the PRG. Because the PRG is based on an excess 
carcinogenic risk of 1E-06, the cancer risk based on the UCL concentration is less than 
3E-06, and is well within the National Contingency Plan (NCP) risk range of 1E-06 to 
1E-04. Arsenic was detected in 67 of 73 background samples, and detected 
concentrations in 39 of the 67 samples exceeded the PRG. The background UCL for 
arsenic in surface soil/surface sediment is 4.03 mgkg (Appendix A, Volume 2, 
Attachment 9 of the RWS report), which equates to a cancer risk of 2E-06. Therefore, 
the excess cancer risks to the WRW from exposure to arsenic in surface soil/surface 
sediment in the NNEU is similar to background risk. 

' 

4.2.6 Conclusion 

The weight of evidence presented above shows that arsenic concentrations in NNEU 
surface soil/surface sediment are not likely to be a result of historical site-related 
activities based on a spatial distribution that suggests arsenic is naturally occumng, 
probability plots that suggest the presence of single arsenic data population which is also 

. indicative of background conditions, NNEU concentrations that are well within regional 
background levels, and NNEU concentrations that are unlikely to result in risks to 
humans significantly above background risks. Arsenic is not considered a COC in surface 
soil/surface sediment for the NNEU and, therefore, is not further evaluated quantitatively. 

4.3 Barium 

Barium has an EPC in surface soil (for non-PMJM receptors) greater than the limiting 
tESL, and therefore, was carried forward to the professional judgment step. The lines of 
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evidence used to determine if barium should be retained for risk characterization are 
summarized below. 

4.3.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, process 
knowledge indicates barium is unlikely to be present in RFETS soil as a result of 
historical si te-related activities. 

4.3.2 Evaluation of Spatial Trends 

Surface Soil (Non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, the spatial 
trend analysis indicates that barium concentrations in NNEU surface soil exceed three 
times the minimum ESL at locations near historical IHSSs. Therefore, barium cannot be 
eliminated as an ECOPC. 

4.3.3 Conclusion 

Barium in surface soil is being carried forward into the ecological non-PMJM risk 
characterization because elevated concentrations (greater than 3 times the ESL) are 
located near an historic IHSS. Barium was used in limited quantities during historical 
RFETS operations, which would indicate it is unlikely to be a site-related contaminant. 
Nevertheless, as a conservative measure, barium is carried forward into the risk 
characterization recognizing that its classification as an ECOPC is uncertain. 

4.4 Bis(2-ethylhexy1)phthalate 

Bis(2-ethylhexy1)phthalate has an EPC in surface soil (for non-PMJM receptors) greater 
than the limiting tESL and, therefore, was carried forward to the professional judgment 
step. The lines of evidence used to determine if bis(2-ethylhexy1)phthalate should be 
retained for risk characterization are summarized below. 

4.4.1 Summary of Process Knowledge 

There are no documented historical source areas present in the NNEU, and no 
documented operations or activities that occurred in NNEU involving the use of 
bis(2-ethylhexy1)phthalate (CDH 1992; DOE 1995; DOE 1992). Therefore, the potential 
for bis(2-ethylhexy1)phthalate to be present in NNEU surface soil as a result of historical 
site-related activities is unlikely. 
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4.4.2 Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

Bis(2-ethylhexy1)phthalate (Figure A3.4.2) hqs eight exceedances three times the 
minimum ESL of 137 micrograms per kilogram (pgkg) (out of 87 detections), including 
one sample that is greater than forty times the ESL. These exceedances are located near 
historical IHSSs. 

4.4.3 Conclusion 

Although bis(2-ethylhexy1)phthalate is not necessarily associated with site activities in 
the NNEU, a decision could not be made whether concentrations in samples collected 
from the NNEU are significantly elevated compared to background because the 
background comparison is not performed for organics. Bis(2-ethylhexy1)phthalate in 
surface soil concentrations is being carried forward into the ecological non-PMJM risk 
characterization because elevated concentrations (greater than 40 times the ESL) are 
within or near historical IHSSs. 

4.5 Boron 

Boron has an EPC in surface soil (for non-PMJM receptors) greater than the limiting 
tESL and, therefore, was carried forward to the professional judgment step. The lines of 
evidence used to determine if boron should be retained for risk characterization are 
summarized below. 

0 
4.5.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RUFS report, process 
knowledge indicates boron is unlikely to be present in FWETS soil as a result of historical 
si te-re1 ated activities. 

4.5.2 Evaluation of Spatial Trends 

Surface Soil (Non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RUFS report, the spatial 
trend analysis indicates that boron concentrations in NNEU surface soil reflect variations 
in naturally occumng boron. 

4.5.3 Pattern Recognition 

Surface Soil (Non-PMJM) 

The probability plot for boron suggests a single population (Figure A3.4.3). 

, 
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4.5.4 

Surface Soil (Non-PMJM) 

Comparison to WETS Background and Other Background Data Sets 

The reported range for boron in surface soil within Colorado and the bordering states is 
20 to 150 m a g ,  with a mean concentration of 27.9 mg/kg and a standard deviation of 
19.7 mg/kg (Table A3.4.1). Boron concentrations reported in surface soil samples at the 
NNEU is 1.20 to 7.90 mgkg with a mean concentration of 3.72 mgkg and a standard 
deviation of 1.44 mg/kg (Table A3.2.6). The range of concentrations of boron in surface 
soil is well within the range for boron in soils of Colorado and the bordering states. 

4.5.5 Risk Potential for Plants and Wildlife 

Surface Soil (Non-PMJM) 

The UTL for boron in the NNEU (6.21 mg/kg) exceeds the NOAEL ESL for only one 
receptor group, terrestrial plants (0.5 mgkg). All other NOAEL ESLs were greater than 
the UTL and ranged from 30.3 to 6,070 mgkg. Site-specific background data for boron 
were not available, but the MDC did not exceed the low end (20 m a g )  of the . 
background range presented in Shacklette and Boerngen (1984). This indicates the 
terrestrial plant NOAEL ESL (0.5 mgkg) is well below expected background 
concentrations, and since risks are not typically expected at background concentrations, 
boron concentrations are not likely to be indicative of site-related risk to the terrestrial 
plant community in the NNEU. Kabata-Pendias and Pendias (1992) indicate soil with 
boron concentrations equal to 0.3 mgkg is critically deficient in boron, and effects on 
plant reproduction would be expected. Additionally, the summary of boron toxicity in 
Efroymson et al. (1997) notes that the source of the 0.5-mgkg NOAEL ESL indicates 
boron was toxic when added at 0.5'mgkg to soil, but gives no indication of the boron 
concentration in the baseline soil before addition. The confidence placed by Efroymson et 
al. (1997) was low. Because no NOAEL ESLs other than the terrestrial plant NOAEL 
ESL are exceeded by the MDC, boron is unlikely to present a risk to terrestrial receptor 
populations in the NNEU. 

4.5.6 Conclusion 

The weight of evidence presented above shows that boron concentrations in NNEU 
surface soil (non-PMJM receptors) are not likely to be a result of historical site-related 
activities based on process knowledge, a spatial distribution that suggests boron is 
naturally occurring, a probability plot that suggests the presence of a single population 
which is also indicative of background conditions, NNEU concentrations that are well 
within regional background levels, and NNEU concentrations that are unlikely to result in 
risk concerns for wildlife populations. Boron is not considered an ECOPC in surface soil 
for the NN€U and, therefore, is not further evaluated quantitatively. 
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4.6 Copper 

Copper has an EPC in surface soil (for non-PMJM receptors) greater than the limiting 
tESL, and therefore, was carried forward to the professional judgment step. The lines of 
evidence used to determine if copper should be retained for risk characterization are 
summarized below. 

4.6.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment.8 of the RWS report, process 
knowledge indicates copper was used in very small quantities. However, copper was a 
constituent of waste generated in two buildings (both of which utilized HEPA filtration). 
Copper may be present in RFETS soil as a result of historical site-related activities. 

4.6.2 Evaluation of Spatial Trends 

Sur$ace Soil (non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, the spatial 
trend analysis indicates that copper concentrations in NNEU surface soil exceed three 
times the minimum ESL at locations near historical LHSSs. 

4.6.3 Conclusion 

Copper in surface soil is being carried forward into the ecological non-PMJM risk 
characterization because elevated concentrations (greater than 3 times the ESL) occur 
near historical MSSs. Copper was used in limited quantities during historical RFETS 
operations, and was a constituent of waste generated in two buildings (both of which 
utilized HEPA filtration). Nevertheless, as a conservative measure, copper is carried 
forward into the risk characterization recognizing that the classification as an ECOPCs is 
uncertain. 

4.7 Di-n-butylphthalate 

Di-n-butylphthalate has an EPC in surface soil (for non-PMJM receptors) greater than the 
limiting tESL and, therefore, was carried forward to the professional judgment step. The 
lines of evidence used to determine if di-n-butylphthalate should be retained risk 
characterization are summarized below. 

4.7.1 Summary of Process Knowledge 

There are no documented historical source areas present in the M U ,  and no 
documented operations or activities that occurred in NNEU involving the use of di-n- 
butylphthalate (CDH 1992; DOE 1995; DOE 1992). Therefore, the potential for di-n- 
butylphthalate to be present in NNEU surface soil as a result of historical site-related 
activities is unlikely. 
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4.7.2 Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

Di-n-butylphthalate (Figure A3.4.4) has nine exceedances three times the ESL of 
15.9 micrograms per kilogram (pg/kg) (out of 87 detections), including one sample that is 
greater than ten times the ESL. These exceedances are located near historical IHSSs. 

4.7.3 Conclusion 

Although di-n-butylphthalate is not necessarily associated with site activities in the 
NNEU, di-n-butylphthalate in surface soil concentrations is being carried forward into the 
ecological non-PMJM risk characterization because elevated concentrations (greater than 
10 times the ESL) are within or near historical MSSs. 

4.8 Mercury 

Mercury has an EPC in surface soil (for non-PMJM receptors) greater than the limiting 
tESL, and therefore, was carried forward to the professional judgment step. The lines of 
evidence used to determine if mercury should be retained for risk characterization are 
summarized below. 

4.8.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, process _ _  
knowledge indicates mercury was used in very small quantities. However, mercury -was 
used as a constituent of waste generated in thirteen buildings. Mercury may be present in 
RFETS soil as a result of historical site-related activities. 

4.8.2 Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RI/FS report, mercury 
concentrations exceed the background MDC in the NNEU and are generally within 
historical MSSs. 

. 

4.8.3 Conclusion 

Mercury in surface soil is being carried forward into the ecological non-PMJM risk 
characterization because of elevated concentrations within historical MSSs. Mercury was 
used in limited quantities during historical RFETS operations, and was a constituent of 
waste generated in thirteen buildings. Nevertheless, as a conservative measure, mercury 
is carried forward into the risk characterization recognizing that its classification as an 
ECOPC is uncertain. 
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4.9 Molybdenum 

Molybdenum had an EPC in surface soil (for non-PMJM receptors) greater, than the 
limiting tESL and, therefore, was carried forward to the professional judgment step. The 
lines of evidence used to determine if molybdenum should be retained for risk 
characterization are summarized below. 

4.9.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RVFS report, process 
knowledge indicates molybdenum is unlikely to be present in RFETS soil as a result of 
historical site-related activities. 

4.9.2 . Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RYFS report, molybdenum 
concentrations exceed the regional background MDC in the NNEU at locations generally 
within historical MSSs. 

4.9.3 Conclusion 

Molybdenum in surface soil is being carried forward into the ecological non-PMJM risk 
characterization because of elevated concentrations within historical IHSSs. 
Molybdenum was used in limited quantities during historical RFETS operations, and was 
a constituent of waste generated in one building. Nevertheless, as a conservative measure, 
molybdenum is carried forward into the risk characterization recognizing that its 
classification as an ECOPC is uncertain. 

4.10 Nickel 

Nickel had an EPC in surface soil (for non-PMJM receptors) greater than the limiting 
tESL and, therefore, was carried forward to the professional judgment step. In addition, 
nickel in surface soil (for PMJM receptors) had concentrations statistically greater than 
background, and was carried forward to the professional judgment step. The lines of 
evidence used to determine if nickel should be retained for risk characterization are 
summarized below. 

4.10.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RYFS report, process 
knowledge indicates a potential for nickel to have been released into RFETS soil because 
of the moderate nickel metal inventory and presence of nickel in waste generated during 
former operations. Nickel may be present in NNEU soil as a result of historical site- 
related activities. 
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4.10.2 Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the R W S  report, the spatial 
trend analysis indicates that nickel concentrations in NNEU surface soil exceed the 
minimum ESL at locations near historical IHSSs. 

Surface Soil (PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RYFS report, the spatial 
trend analysis indicates that nickel concentrations in NNEU surface soil exceed the 
minimum ESL at locations near historical IHSSs. 

4.10.3 Conclusion 
1 

Nickel in surface soil is being carried forward into the ecological non-PMJM and PMJM 
risk characterization because of elevated concentrations near historical IHSSs. Nickel 
was used in limited quantities during historical RFETS operations, and was a constituent 
of waste generated in twelve buildings. Nevertheless, as a conservative measure, nickel is 
carried forward into the risk characterization recognizing that its classification as an 
ECOPC is uncertain. 

4.11 Radium-228 

Radium-228 has activities statistically greater than background in subsurface 
soil/subsurface sediment and, therefore, was carried forward to the professional judgment 
step. The lines of evidence used to determine if radium-228 should be retained for risk 
characterization are summarized below. 

4.11.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, process 
knowledge indicates radium-228 was not used at RFETS and therefore, is unlikely to be 
present in NNEU soil as a result of historical site-related activities. 

4.11.2 Evaluation of Spatial Trends 

Subsurface SoilISubsurface Sediment 

The overall spatial trend of Ra-228 activities within the NNEU in subsurface 
soilhubsurface sediment is seen within the other EUs (Figure A3.4.5). Radium-228 
seems to be elevated in a number of locations throughout the site. Many of these 
locations are outside of IHSS, including the IHSSs in the NNEU. Therefore, radium-228 
activities appear to be indicative of variations in the naturally occurring radium-228. 
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4.11.3 Pattern Recognition 

SubsurJace Soil/Subsurface Sediment 

The probability plot for radium-228 activities (Figure A3.4.6) indicates a single 
population with two potentially anomalous sample results. The two data points are 
insufficient evidence to determine whether they represent a second population. 

4.11.4 Comparison to WETS Background and Other Background Data Sets 

Subsurface Soil/Subsurface Sediment 

Radium-228 activities in NNEU subsurface soil/subsurface sediment range from .0690 to 
3.03 mgkg with a mean concentration of 1.57 mgkg and a standard deviation of 
0.337 mg/kg. Radium-228 activities in the background data set range from 1.00 to 2.10 
mgkg with a mean activity of 1.45 mg/kg and a standard deviation of 0.320 mgkg 
(Table A3.2.4). The range of activity of radium-228 in the NNEU and background 
samples overlap considerably. 

4.11.5 Risk Potential for HHRA 

Subsurface Soil/Subsurface Sediment 

The radium-228 MDC for subsurface soil/subsurface sediment is 3.03 pCi/g and the UCL 
is 1.62'pCi/g. The UCL is less than two times greater than the PRG (1.28 pCi/g). The 
PRG is based on an excess carcinogenic risk of therefore, the risk to human health is 
well within the National Contingency Plan (NCP) risk range of 
was detected in 31 of 31 background samples, and the NNEU MDC was less than the 
background MDC. Therefore, the excess cancer risks to the WRW from exposure to 
radium-228 in surface soil/surface sediment in the NNEU are similar to background risk. 

4.11.6 Conclusion 

The weight of evidence presented above shows that radium-228 activities in NNEU 
subsurface soil/subsurface sediment are not likely to be a result of historical site-related 
activities based on process knowledge, spatial distributions that suggest radium-228 is 
naturally occurring, probability plots that suggest the presence of single radium-228 data 
populations which are also indicative of background conditions, NNEU concentrations 
that are well within regional background levels, and NNEU concentrations that are 
unlikely to result in risks to humans significantly above background risks. Radium-228 is 
not considered a COC in subsurface soiVsubsurface sediment for the NNEU and, 
therefore, is not further evaluated quantitatively. 

4.12 Tin 

to lo4. Radium-228 

0 Tin has an EPC in surface soil (for non-PMJM receptors) greater than the limiting tESL 
and, therefore, was carried forward to the professional judgment step. The lines of 
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evidence used to determine if tin should be retained for risk characterization are 
summarized below. 

4.12.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RYFS report, process 
knowledge indicates a potential for tin to have been released into RFETS soil because of 
the moderate tin metal inventory during former operations. Therefore tin may be present 
in NNEU soil as a result of historical site-related activities. 

4.12.2 Evaluation of Spatial Trends 

Surface Soil (non-PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, tin 
concentrations exceed the regional background MDC in the NNEU at locations within 
historical IHSSs. 

4.12.3 Conclusion 

Tin in surface soil is being carried forward into the ecological non-PMJM risk 
characterization because of elevated concentrations within historical MSSs, recognizing 
that its classification as an ECOPC is uncertain. 

0 4.13 TotalPCBs 

Total PCBs has an EPC in surface soil (for non-PMJM receptors) greater than the 
limiting tESL and, therefore, was carried forward to the professional judgment step. The 
lines of evidence used to determine if total PCBs should be retained risk characterization 
are summarized below. 

. 

4.13.1 Summary of Process Knowledge 

There are no documented historical source areas present in the NNEU, and no 
documented operations or activities that occurred in NNEU involving the use of PCBs 
(CDH 1992; DOE 1995; DOE 1992). Therefore, the potential for PCBs to be present in 
NNEU surface soil as a result of historical site-related activities is unlikely. 

4.13.2 Evaluation of Spatial Trends 
1 

Surface Soil (non-PMJM) 

Total PCBs (Figure A3.4.7) has twelve exceedances three times the minimum ESL of 
172 micrograms per kilogram (pg/kg) (out of 42 detections), including one sample that is 
greater than eighty times the ESL. These exceedances are located near historical MSSs. 
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4.13.3 Conclusion 

Although PCBs are not necessarily associated with site activities in the NNEU, PCBs are 
being carried forward into the ecological non-PMJh4 risk characterization because 
elevated concentrations (greater than 80 times the ESL) are within or near historical 
MSSs. 

4.14 Vanadium 

Vanadium has a MDC in surface soil (for PMJM receptors) greater than the limiting tESL 
and, therefore, was carried forward to the professional judgment step. The lines of 
evidence used to determine if vanadium should be retained for risk characterization are 
summarized below. 

4.14.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, process 
knowledge indicates vanadium is unlikely to be present in RFETS soil as a result of 
historical site-related activities. However, vanadium was at concentrations exceeding the 
RFCA action level in the PU&D Yard (IHSS 174), and the soil was removed through an 
accelerated action on September 22,2005. 

4.14.2 Evaluation of Spatial Trends 

Surface Soil (PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, the spatial' 
trend analysis indicates that vanadium concentrations in NNEU surface soil exceed the 
minimum ESL at locations in a historical IHSS. Therefore, vanadium cannot be returned 
as an ECOPC. 

4.14.3 Conclusion 

Vanadium in surface soil is being carried forward into the ecological PMJM risk 
characterization because of elevated concentrations are located near historical MSSs, 
recognizing that its classification as an ECOPC is uncertain. 

' 

4.15 Zinc 

Zinc has an MDC in surface soil (for PMJM receptors) greater than the limiting tESL 
and, therefore, was carried forward to the professional judgment step. The lines of 
evidence used to determine if zinc should be retained for risk characterization are J 

summarized below. 
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4.15.1 Summary of Process Knowledge 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, process 
knowledge indicates a potential for zinc to have been released into RFETS soil because 
of the moderate zinc metal inventory. 

4.15.2 Evaluation of Spatial Trends 

Surface Soil (PMJM) 

As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, the spatial 
trend analysis indicates that zinc concentrations in NNEU surface soil exceed the 
minimum ESL at locations near historical MSSs. Therefore, zinc cannot be eliminated as 
an ECOPC. 

4.15.3 Conclusion 

Zinc in surface soil is being carried forward into the ecological PMJM risk 
characterization because of elevated concentrations are located near historical MSSs, 
recognizing that its classification as an ECOPC is uncertain. 
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Table A3.2.5 
Statistical Distributions and Comparison to Background for NNEU Surface Soil (non-PMJM) 

Bold = Analyte retained for furtber consideration in the next ECOPC selection step. 
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' Based on data from Shacklette and Boemgen 1984 for the states of Colorado, Arizona, Kansas, Nebraska, New Mexico, Oklahoma, 
Utah, and Wyoming. 

One-half the detection limit used as proxy value for nondetects in computation of the mean and standard deviation. b 
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NNEU Surface Soil Plots for Beryllium 
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NNEU Surface Plots for Cesium-134 
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upper whiskers are drawn to the nearest values not beyond 1.5 times the inter-quartile range. 
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NNEU Surface Soil (PM Box Plots for Mercury 
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NNEU Surface Soil Box Plots for Nickel 

- 

- 

- 

- 

- 

- 

00 

80 

60 

40 

20 

0 

0 

0 

I I 

0 
0 

0 

0 

_i_ 

Box Plot Reference Points - 1) Line inside of box is median, 2) Lower edge of box is 25th percentile, 3) Upper edge of box is 75th percentile, 4) Lower and 
upper whiskers are drawn to the nearest values not beyond 1.5 times the inter-quartile range. 



NNEU Surface Soil F i g u r ~ ~ ~ x  (P Plots for Nickel 

1- . . 

% 

14 

h 

E v 10 

I I 

Background NNEU 
Surface Soil Nickel 

Box Plot Reference Points - 1) Line inside of box is median, 2) Lower edge of box is 25th percentile, 3) Upper edge of box is 75th percentile, 4) Lower and 
upper whiskers are drawn to the nearest values not beyond 1.5 times the inter-quartile range. 



- P
) 

Y
 

0
 
z .- 

0
' 

0
 

I 

W
 

I 

0
 

m
 

I 
I 

I 
I 

0
 

r
-
 

I 

0
 

-0
 
c
 

tu 
ti 3 0 
J
 

d
 

h
 

-
 

ai 
.- c 
K

 
Q

) 

a
 

Q
 

In
 

b
 

v
) 

x
 
0
 

0
 

a, 
w

 
73 
a
 

Q
 

Q
 

3
 

c3 

2
 

5
 

.- .+
- 

ti 

h
 



Figur 9 - 2 3  
NNEU Subsurface Sol ox Plots for Nitrate 
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Figure A3.4.1 Probability plot for the natural logarithm of arsenic concentrations in surface 
soil/ surface sediment from the No Name Gulch EU. 



758000 

7.56000 

754000 

7 5 m  

750000 

748000 

746000 

744000 

742000 

2074000 2076000 2078000 mwoo 2M12000 2084oOO 2086000 2088000 2090000 2092000 20B4wo 

207hOO 2076000 2078000 2086000 208hOo 2084000 208b000 2odwo 209boOO 209~000 2 o h  

-I- 

758000 

756000 

754000 

752000 

750000 

748000 

746000 

744000 

742000 

~~ ~~~~ 

Figure A3.4.2 

Bis(24hylhexyl)phthalate 
Concentrations in Sitewlde 
Surface Soil (Non-PMJM) 

KEY 
0 Concentration > 3x ESL 

0 Concentration > ESL and <= 3x ESL 

0 Concentration e= ESL 

0 Nondetect (ND) 

Min. NowPMJM ESL = 137 
3 x Min. NortPMJM ESL = 410 u@g 

Standard Map Features 
No Name Gulch Drainage EU 
Exposure Unit boundaries 
Former building where analyte was I used or generated as waste 
Historid IHSSPAC 
I Pond 

Perennial stream 
- Intermittent stream 

Ephemeral stream 
Site boundary 

- 

II 

0 1000 2000 Feet 
S 

Scale 1:24,000 
State Plane Coordinate Projection 

Colorado Central Zone 
Datum: NAD 27 



758000 

756000 

754000 

752000 

750000 

748000 

748000 

744000 

742000 

2074000 2076000 2078000 2M1OOOO m m  2084000 2086000 2088000 209ooo0 2092000 2094000 

-1- \v+ 

-t 
I 

2074000 207hO 207hO 2oebooo 20e!!000 2084000 208aoOo 2088000 zosdooo 209hOO 204hoOo 

758000 

756000 

751000 

752000 

750000 

748000 

746000 

744000 

742000 

Figure A3.4.2 

Bis(24hylhexyl)phthalate 
Concentrations in Sitewide 
Surface Soil (Non-PMJM) 

KEY 
0 Concentration > 3x ESL 

0 Concentration > ESL and <= 3x ESL 

0 Concentration <= ESL 

0 Nondetect (ND) 

Min. NortPMJM ESL = 137 ugkg 
3 x Min. Non-PMJM ESL = 410 ugkg 

Standard Map Features 
0 No Name Gulch Drainage EU 
0 Exposure Unit boundaries 

--..., 0 used or generated as waste 

0 Pond 
Perennial stream 

- lntermkent stream 
Ephemeral stream 

I- Site boundary 

Former building where analyte was 

: : Historical IHSSPAC 

- 

+ 
0 1000 2000 Feet - 

Scale 1:24,000 
State Plane Coordinate Projection 

Colorado Central Zone 
Datum: NAD 27 

U.S. Department of Energy 
Rocky Flats Environmental 
Technology Site 



2.5 

2.0 

1.5 

1 .o 

0.5 

0.0 

I I I I 1 

-3 -2 -1 0 1 2 3 
Expected Value for Normal Distribution 

Figure A3.4.3 Probability plot for the natural logarithm of boron concentrations in surface 
soils from the No Name Gulch EU. 
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NO NAME DRAINAGE EXPOSURE UNIT 

1.0 Human Health Risk Assessment Tables 



Table A4.l.l 

I Ingestion T O ~ ~ I :  I 0 I Ingestion Total: I 0.1 

Inhalation (indoor + outdoor) Vanadium I 165 1 2.35E-07 I NIA I NC I 8.79E-07 I N/A I NC 

Dermal Vanadium I 165 I NC I N/A I NC I NC I NIA NC 
Dermal Total: I 0 Dermal Total: I NC 

NC Inhalation Total:\ Inhalation Total:! 0 

1 

Calculation of Chemical Cancer Risks and Non-Cancer Hazirds for the Wildlife Refuge Worker using Tier 1 EPCs 

3 

Surface SoiVSurface Sediment Total: 0 Surface SoiVSurface Sediment Total: I 0.1 

WRW Total: 0 WRW Total:] 0.1 
NIA = Not applicable or not available. 
NC = Not calculated: toxicity factor (CSF or RfD) not available or exposure route was identified as insignificant in the CRA Methodology. 
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Table A4.1.2 
Calculation of Chemical Cancer Risks and Non-Cancer Hazards for the Wildlife Refuge Worker using Tier 2 EPCs 

1 
Inhalation (indoor + outdoor) 

Dermal 

Vanadium I 44.8 I 6.37E-08 I NIA I NC I 2.39E-07 I NIA I NC 

Vanadium I 44.8 I NC I NIA I NC I NC I NtA I NC 

0 Inhalation Total:I NC Inhalation Totab1 

Dermal Total: I 0 Dermal Total:] NC 

N/A = Not applicable or not available. 
NC = Not calculated; toxicity factor (CSF or RfD) not available or exposure route was identified as insignificant in the CRA Methodology. 
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Table A4.1.3 

Inhalation (outdoor) 

Dermal 

Calculation of Chemical Cancer Risks and Non-Cancer Hazards for the Wildlife Refuge Visitor usine Tier 1 EPCs 

Vanadium I 165 I 1.58E-07 I NIA I NC I 3.69E-07 I NIA I NC 

Vanadium I 165 I NC I NIA I NC I NC I NIA I NC 

Inhalation Total:l 0 Inhalation ~0ta l : l  NC 

Dermal Total: I . ~ 0 Dermal Total: I NC 

Surface SoiVSurface Sediment ~0ta l : l  0 Surface SoiVSurface Sediment Total: I 0.1 
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.. 

Inhalation (outdoor) 

Table A4.1.4 
Calculation of Chemical Cancer Risks and Non-Cancer Hazards for the Wildlife Refuee Visitor ushe Tier 2 EPCs 

Vanadium I 44.8 I 4.29E-08 I NIA I NC I 1.00E-07 I NIA NC 
Inhalation ~ o t a l : (  0 Inhalation Total:l NC 

l D e d  hanadiurn I 44.8 I NC I ' NIA I NC I NC I NIA I . NC 1 
I Dermal Total: I 0 I Dermal Total:! NC 

Surface SoiVSurface Sediment ~0tal: l  0 I Surface SoiUSurface Sediment Total:l 0.02 
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Table A4.2.3 

Deer Mouse - Herbivore 
Tier 1 95th UTL 6.47E-02 
Tier 1 95th UCL 6.03E-02 
Tier 2 95th UTL 2.64E-02 
Tier 2 95th UCL 1.84E-02 

6.OOE-02 1.88E-01 5.90E-01 1.33E+O1 5.43E+O1 1 0.3 0.1 0.005 0.001 
6.00E-02 1.88E-01 5.9OE-01 1.33E+01 5.43E+O1 1 0.3 0.1 0.005 0.001 
6.OOE-02 1.88E-01 5.9OE-01 1.33E+01 5.43E+01 0.4 0.1 0.04 0.002 0.0005 
6.OOE-02 1.88E-01 5.90E-01 1.33E+01 5.43E+01 0.3 0.1 0.03 0.001 0.0003 

Tier 195th UTL 6.74E-01 6.OOE-02 1.88E-01 5.90E-01 1.33E+01 5.43E+O1 11 4 1 
Tier 1 95th UCL 6.43E-01 6.OOE-02 1.88E-01 5.9OE-01 1.33E+01 5.43E+01 11 3 1 
Tier 2 95th UTL 2.41E-01 6.00E-02 1.88E-01 5.90E-01 1.33E+01 5.43E+Ol 4 1 0.4 
Tier 2 95th UCL 1.72E-01 6.OOE-02 I 1.88E-01 5.90E-01 1.33E+01 5.43E+01 3 0.9 0.3 

0.1 0.01 
0.05 0.01 
0.02 0.004 
0.01 0.003 

NA = Not applicable 
Bold = Hazard quotients > 1. 

Tier 1 95th UTL 
Tier 1 95th UCL 
Tier 2 95th UTL 
Tier 2 95th UCL 

DENIE03200501l.XLS 

1.57E-01 6.00E-02 1.88E-01 5.9OE-01 1.33E+01 5.43E+O1 3 0.8 0.3 0.01 0.003 
1.50E-01 6.OOE-02 1.88E-01 5.90E-01 1.33E+01 5.43E+O1 2 0.8 0.3 0.01 0.003 
5.67E-02 6.00E-02 1.88E-01 5.90E-01 1.33E+01 5.43E+O1 1 0.3 0.1 0.004 0.001 
4.05E-02 6.OOE-02 1.88E-01 5.90E-01 1.33E+01 5.43E+O1 0.7 I 0.2 0.1 0.003 0.001 

! 
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Table'A4.2.5 

Tier 1 95th UTL 
Tier 1 95th UCL 
Tier 2 95th UTL 
Tier 2 95th UCL 

3.21E+01 2.08E+01 2.95E+01 4.17E+01 NA 2 1 0.8 NA 
1.84E+01 2.08E+01 2.95E+01 4.17E+01 NA 0.9 0.6 0.4 NA 
1.74E+01 2.08E+01 2.95E+Ol 4.17E+01 NA 0.8 0.6 0.4 NA 
1.63E+01 2.08E+01 2.95E+01 4.17E+01 NA 0.8 0.6 0.4 I NA 

NA = Not applicable 
Bold = Hazard quotients > 1. 
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Table A4.2.6 
Non-PMJM Intake and Estimates for Copper 

N/A = Not applicable or not available, 
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I 

Tier 1 95th UTL 2.27E+00 2.3OE+OO l.lOE+Ol 5.23E+Ol 1 
Tier 1 95th UCL 2.02E+00 2.3OE+OO l.lOE+Ol 5.23E+01 1 
Tier 2 95th UTL 1.92E+00 2.3OE+OO l.lOE+Ol 5.23E+O1 0.8 
Tier 2 95th UCL 1.78E+00 2.3OE+OO l.lOE+Ol 5.23E+01 0.8 

Table A4.2.7 

0.2 0.04 
0.2 0.04 
0.2 0.04 
0.2 0.03 

Tier 1 95th UTL 3.56E+00 2.3OE+OO 1.10E+01 5.23E+01 2 
Tier 1 95th UCL 3.28E+00 2.3OE+OO 1.10E+01 5.23E+01 1 
Tier 2 95th UTL 3.17E+00 2.30E+00 l.lOE+OI 5.23E+Ol 1 

0.3 0.1 
0.3 0.1 
0.3 0.1 

Tier 2 95th UCL I 3.01E+00 I 2.30E+00 I l.lOE+Ol I 5.23E+01 I 1 I 0.3 I 0.1 I 
NA = Not applicable 
Bold = Hazard quotients > 1. 
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I Table A4.2.8 

N/A = Not applicable or not available. 
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Table A4.2.10 

N/A = Not applicable or not available. 
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Table A4.2.11 

Tier 1 UTL 
Tier 1 UCL 
Tier 2 UTL 
Tier 2 UCL 

2.25 2.00E+00 1 
1.48 2.00E+00 1 
1 .os 2.00E+00 1 
0.96 2.00E+00 0.5 

No alternative TRVs were available for molybdenum. 
Bold = Hazard quotients > 1. 

Volume 6 - NNEU: Attachment 4 DENE03200501 1 .XLS Page 1 of 1 
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Tier 1 95th UTL 
Tier 1 95th UCL 
Tier 2 95th UTL 
Tier 2 95th UCL 

Table A4.2.12 

3.10E-0 1 2.60E-0 1 NA 2.6OE+OO 1 NA 0.1 
2.02E-0 1 2.60E-0 1 NA 2.60E+00 0.8 NA 0.08 
1.49E-0 1 2.60E-0 1 NA 2.60E+00 0.6 NA 0.06 
1.32E-0 1 2.6OE-01 NA 2.60E+00 0.5 NA 0.05 

? 

Page 1 of 1 Volume 6 - NNEU: Attachment 4 



Table A4.2.13 
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Table A4.2:13 

N/A = Not applicable or not available. 
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Table A4.2.14 
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Table A4.2.15 

N/A = Not applicable or not available. 

I 

DENE03200501 1.XLS Page 1 of 1 Volume 6 - NNEU: Attachment 4 



I Table A4.2.16 

N/A = Not applicable or not available. 
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Table A4.2.20 

a 

N/A = Not applicable 
Bold = Hazard quotients > 1.' 
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Table A4.2.21 

N/A = Not applicable or not available. 
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Table A4.2.22 

MDC 
95th UTL 
95th UCL 

Mean 

I Patch I 1  I 
4.24E-01 2.10E-01 NA 2.10E+00 2 NA 0.2 
4.14E-01 2.10E-01 NA 2.10E+00 2 NA 0.2 
4.12E-0 1 2.1 OE-0 1 NA 2.10E+00 2 NA 0.2 
3.66E-0 1 2.1 OE-0 1 NA 2.10E+00 2 NA 0.2 

NA = Not applicable 
Bold =,Hazard quotients > 1. 

DENE03200501 1 .XLS Page 1 of 1 Volume 6 - NNEU: Attachment 4 



Table A4.2.23 
enario 

N/A = Not applicable or not available. 
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Table A4.2.24 

NA = Not applicable 
Bold = Hazard quotientsl. 
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Tier 1 95th UTL 
Tier 1 95th UCL 
Tier 2 95th UTL 
Tier 2 95th UCL 

Table A4.2.26 

2 0.5 0.01 2.71E+00 1.10E+00 5.41E+00 2.14E+02 
2 0.3 0.01 1.71E+00 l.lOE+OO 5.41E+00 2.14E+02 
1 0.2 0.005 1.14E+00 l.lOE+OO 5.41E+00 2.14E+02 

8.18E-01 l.lOE+OO- 5.41E+00 2.14E+02 0.7 0.2 0.004 

NA = Not applicable 
Bold = Hazard quotients>l. 

, 
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Table A4.2.28 

DEN/E032005011 .XLS 

I Tier 2 95th UCL I 5.47E-01 I l.lOE-01 I NA I 1.10E+00 I 5 0.5 I 
NA = Not applicable 
Bold = Hazard quotientml. 
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Table A4.2.29 

American Kestrel 
Tier I 95th Vn. 
Tier 1 95th UCL 
Tim 2 95th Un. 
TIW 2 95th UCL 

NA 3.59E-02 I .  I SE-Ol 2.67E-03 0.00E+W 1.53E-01 
NA 2.14E-02 1.09E-01 1.82E-03 0.00E+00 1.32E-01 
NA 2.60E-02 1.1 IE-01 2.1 1 E-03 0.00EMO 1.39E-01 
NA 2.05E-02 1.08E-01 1.77E-03 0.00EtOO 1.31E-01 
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Table A4.2.30 

DENIE032005011 .XU 

NA = Not applicable 
Bold = Hazard quotientol.. 
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1.0 INTRODUCTION a 
One potential limitation of the HQ approach is that calculated HQ values may sometimes 
be uncertain due to simplifications and assumptions in the underlying exposure and 
toxicity data used to derive the HQs. Where possible, this risk assessment provides 
information on two potential sources of uncertainty, described below. 

Bioaccumulation Factors (BAFs). For wildlife receptors, concentrations of 
contaminants in dietary items were estimated from surface soil using uptake 
equations. When the uptake equation was based on a simple linear model (e.g., 
Ctissue = BAF * Csoil), the default exposure scenario used a high-end estimate of 
the BAF (the 90th percentile BAF). However, the use of high-end BAFs may tend 
to overestimate tissue concentrations in some dietary items. If necessary, in order 
to estimate more typical tissue concentrations, an alternate exposure scenario 
calculated total chemical intake using a 50th percentile (median) BAF. The use of 
the median BAF is  consistent with the approach used in the ecological soil 
screening level (EcoSSL) guidance (EPA 2005). 

' 

Toxicity Reference Values (TRVs). The CRA Methodology utilized an 
established hierarchy to identify the most appropriate default TRVs for use in the 
ECOPC selection. However, in some instances, the default TRV selected may be 
overly conservative with regard to characterizing population-level risks. The 
determination of whether the default TRVs are thought to yield overly 
conservative estimates of risk is addressed in the uncertainty sections below on a 
chemical-by-chemical basis. If LOAEL HQs greater than 1 were calculated using 
the default HQ calculations and an alternate TRV is identified, the chemicai- 
specific uncertainty sections provide a discussion of why the alternate TRV is 
thought to be appropriate to provide an alternative estimate of toxicity (e.g., 
endpoint relevance, species relevance, data quality, chemical form, etc.), and HQs 
were calculated using both default and alternate TRVs. 

The influences of each of these uncertainties on the calculated HQs are discussed for each 
ECOPC in the following subsections. 

1.1 Antimony 

Bioaccumulation Factors 

There are several important uncertainties associated with the intake and HQ calculations 
for vertebrate receptors. Antimony has two types of BAFs used in the intake calculations. 
For the soil-to-plant BAF, a regression equation from EPA (2003) was used to estimate 
plant tissue concentrations. Confidence placed in this value is high; however, uncertainty 
is unavoidable when using even high-quality models to predict tissue concentrations. In 
many cases, regression-based models are the best available predictor of tissue 
concentrations but may still overestimate or underestimate plant tissue concentrations of 
antimony to an unknown degree. 

0 
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Considerable uncertainty is placed in the soil-to-invertebrate and soil-to-small mammal 
BAFs for antimony. No soil-to-invertebrate BAF was identified in the CRA Methodology 
and, therefore, a default value of 1 was used as the BAF. As a result, all intake 
calculations assume that antimony concentrations in terrestrial invertebrate tissues are 
equal to concentrations in surface soils. Because antimony is not typically a 
bioaccumulative compound, this assumption is likely to overestimate antimony 
concentrations and subsequent risk estimations to an unknown degree. The soil-to-small 
mammal BAF utilizes both the soil-to-plant and soil-to-invertebrate BAFs in addition to a 
food-to-small mammal BAF to estimate small mammal tissue concentrations. Given the 
uncertainties associated with the soil-to-invertebrate TRV and the added uncertainty of 
the food-to-small mammal BAF, the total uncertainty related to the soil-to-small mammal 
BAF is large. However, it is unclear as to whether the BAF overestimates or 
underestimates the concentration of antimony in small mammal tissues, and the degree of 
effects that the uncertainty has on the intake calculations is unknown. 

Plant Toxicity 

Toxicity information on the effects of antimony to plants is extremely limited. The 
summary of antimony toxicity in Efroymson et al. (1997a) places low confidence in the 
value because there are no primary reference data showing toxicity to plants and the 
NOAEL ESL value is based on unspecified toxic effects. No additional TRVs were 
available in the literature. The uncertainty associated with the lack of toxicity data for 
terrestrial plants is high. It is unclear whether risks are overestimated or underestimated 
by using the default toxicity value. 

Toxicity Reference Values 
For mammalian receptors, review of the toxicity data provided in EPA (2003) indicates 
that only one bounded LOAEL, used in the risk estimation, is lower than the geometric 
mean of growth and reproduction NOAEL TRVsT All other bounded LOAEL TRVs for 
growth, reproduction, and mortality are more than an order of magnitude greater than the 
NOAEL and LOAEL used as the default TRVs. The default NOAEL and LOAEL TRVs 
for antimony are based on a decrease in rat progeny weight, and the effect of a predicted 
decrease in birth weight on the mammalian receptors in the NNEU is unknown. Given 
that the geometric mean NOAEL TRV is less than the next lowest, bounded LOAEL 
TRV and the uncertainty regarding whether the endpoint predicted by the default LOAEL 
TRV is predictive of population-level effects, the geometric mean NOAEL provides a 
useful comparison point versus the default TRV. 

Background Risk Calculations 

Antimony was not detected in background surface soils. Therefore, background risks 
were not calculated for antimony in Appendix A, Volume 2, Attachment 9 of the RWS 
Report. 
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' 1.2 ' Barium 

Bioaccum ulation Factors 

The soil-to-plant BAF used to estimate plant tissue concentrations for the mourning dove 
(herbivore) is based on a screening-level upper bound (90th percentile) BAF presented in 
Sample et al. (1998a). This value provides a conservative estimate of uptake from soils to 
plant tissues. This conservative estimate may serve to overestimate barium concentrations 
in plant tissues. For this reason, the median BAF presented in the same document 
(Sample et al. 1998b) can be used as an alternative BAF to estimate invertebrate tissue 
concentrations. It is unclear whether the use of median BAFS reduces the uncertainty 
involved in the estimation of invertebrate tissue concentrations, but the likelihood of 
overestimation of risks is reduced. 

Toxicity Reference Values 

The NOAEL and LOAEL TRVs for mammalian receptors were obtained from Sample et 
al. (1996), a CRA Methodology-approved source of TRVs. The LOAEL TRV represents 
an intake rate at which there was a 5 percent increase in chick mortality. Based on the 
same study, the NOAEL TRV represents an intake rate at which no mortality was noted 
in the chicks. It is unknown where the threshold for effects lies at intake rates lower than 
the LOAEL TRV; therefore, it is unclear at which intake-rate the true NOAEL lies. 
However, this source of uncertainty is limited because the LOAEL TRV is of sufficient 
quality to assess risks and the LOAEL TRV endpoint may be predictive of population 
risks. Risks predicted by the LOAEL TRV may be overestimated or underestimated, but 
the degree of uncertainty is low. 

Background Risks 

Barium was detected in RFETS background surface soils. Because risks are generally not 
expected at naturally occurring background levels, it is important to calculate the risks 
that would be predicted at naturally occurring concentrations using the same assumptions 
and models as used in the CRA. This provides information necessary to gauge the 
predictive ability of the risk assessment models used in the CRA. In addition, risks 
calculated using background data can provide additional information on the magnitude of 
potentially site-related risks. 

Risks to the mourning dove (herbivore) were calculated using both the UCL and UTL of 
background soils. No HQs greater than 1 were calculated for the mourning dove 
(herbivore) using the NOAEL or LOAEL TRVs. NOAEL HQs equal to 1 were calculated 
for the mourning dove (herbivore) with both the MDC and UCL EPCs. 

1.3 Copper 

Bwaccumulation Factors 

For the soil-to-plant, soil-to-invertebrate, and soil-to-small mammal BAFs, regression 
equations were used to estimate plant tissue concentrations. Confidence placed in these 
values is high; however, uncertainty is unavoidable when using even high-quality models 
to predict tissue concentrations. In cases without available measurements of tissue 
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concentrations, regression-based models are generally the best available predictor of 
tissue concentrations. However, the regression-based BAFs may still overestimate or 
underestimate tissue concentrations of copper to an unknown degree. 

Toxicity Reference Values 
The NOAEL and LOAEL TRVs for birds were obtained from PRC Environmental 
Management, Inc. (PRC) (1994). The PRC document reviewed the available effects 
database for avian effects from copper. The NOAEL TRV represents a dose of copper at 
which no growth, developmental, reproductive, or mortality effects were noted. The 
LOAEL TRV represents a dose rate at which an increase in the erosion of chicken 
gizzards was noted. The CRA Methodology noted that the nature of the effect predicted 
by the LOAEL TRV is not likely to cause significant effects on growth, reproduction, or 
survival in birds and, subsequently, calculated a threshold TRV. The threshold TRV 
represents an estimate of the point between the NOAEL and LOAEL TRVs where effects 
related to the LOAEL TRV may begin to occur. This point is uncertain and it is 
impossible to accurately estimate where the threshold for effects lies given the available 
data. Therefore, the calculation of the threshold TRV may overestimate or underestimate 
the calculated risks by a degree less than half of the difference between the NOAEL and 
LOAEL TRVs. In addition, the ability of the LOAEL TRV endpoint to predict effects to 
populations of avian receptors at RFETS under the assessment endpoints used in this 
CRA is uncertain. The effect that gizzard erosion in birds has on population-level 
endpoints is unclear, but risk estimations are likely to be conservative and over-predict 
risk. However, Sample et al. (1996), a CRA Methodology-approved TRV source, 
provides avian TRVs for growth and mortality endpoints to neonate chickens that are 
very similar to the LOAEL TRV from PRC (PRC LOAEL = 52.3 mg/kg/BW/day; . 
Sample LOAEL = 61.7 mg/kg/BW/day). Because the two LOAEL values are similar, the 
uncertainty in the PRC LOAEL is reduced and no alternative TRVs are provided to 
calculate risk to the mourning dove receptors. The PRC value is considered to be 
protective of growth and mortality effects in birds. Although it may over-predict risks, 
the degree is likely to be small. 

Background Risks 

Copper was detected in RFETS background surface soils. Because risks are generally not 
expected at naturally occumng background levels, it is important to calculate the risks 
that would be predicted at naturally occumng concentrations using the same assumptions 
and models as used in the CRA. This provides information necessary to gauge the 
predictive ability of the risk assessment models used in the CRA. In addition, risks 
calculated using background data can provide additional information on the magnitude of 
potentially site-related risks. 

Risks to the mourning dove (herbivore and insectivore) were calculated using both the 
UCL and UTL of background soils. No HQs greater than 1 were calculated for either 
receptor using the NOAEL, threshold or LOAEL TRVs. NOAEL HQs equal to 1 were 
calculated for the mourning dove (insectivore) with both the UCL and UTL EPCs. 
NOAEL HQs for the mourning dove (herbivore) equaled 0.7 for the UCL and UTL 
EPCs. 
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1.4 Mercury 

Bioaccumulation Factors 

For the soil-to-invertebrate BAF, regression equations were used to estimate invertebrate 
tissue concentrations. Confidence placed in these values is high; however, uncertainty is 
unavoidable when using even high-quality models to predict tissue concentrations. In 
cases without available measurements of tissue concentrations, regression-based models 
are generally the best available predictor of tissue concentrations. However, the 
regression-based BAFs may still overestimate or underestimate tissue concentrations of 
mercury to an unknown degree. 

Toxicity Reference Values 

The NOAEL and LOAEL TRVs for birds were obtained from PRC Environmental 
Management, Inc. (PRC) (1994). The PRC document reviewed the available effects 
database for avian effects from mercury. The LOAEL TRV represents a dose of mercury 
at which there was an increase in mortality in mallards. The NOAEL TRV was estimated 
from the LOAEL TRV. The estimation of the NOAEL TRV from the LOAEL TRV 
introduces uncertainty into the risk characterization process. It is unknown where the 
threshold for effects lies at intake rates lower than the LOAEL TRV; therefore, it is 
unclear at which intake-rate the true NOAEL lies. However, this source of uncertainty is 
limited because the LOAEL TRV is of sufficient quality to assess risks and the LOAEL 
TRV endpoint may be predictive of population risks. Risks predicted by the LOAEL 
TRV may be overestimated or underestimated, but the degree of uncertainty is low. 

Background Risks 

Mercury was detected in RFETS background surface soils. Because risks are generally 
not expected at naturally occumng background levels, it is important to calculate the 
risks that would be predicted at naturally occumng concentrations using the same 
assumptions and models as used in the CRA. This provides information necessary to 
gauge the predictive ability of the risk assessment models used in the CRA. In addition, 
risks calculated using background data can provide additional information on the 
magnitude of potentially site-related risks. 

Risks to the mourning dove (insectivore) were calculated using both the UCL and UTL of 
background soils. NOAEL HQs greater than 1 (HQs = 2) were calculated for the 
mourning dove (insectivore) with both the UCL and UTL EPCs. LOAEL HQs were less 
than one for the mourning dove (insectivore) with both the UCL and UTL EPCs. 

0 

1.5 Molybdenum 

Bioaccumulation Factors 

The soil-to-invertebrate BAF used to estimate invertebrate tissue concentrations for the 
deer mouse (insectivore) is based on a screening-level upper bound (90th percentile) BAF 
presented in Sample et al. (1998a). This value provides a conservative estimate of uptake 
from soils to invertebrate tissues. This conservative estimate may serve to overestimate 0 molybdenum concentrations in invertebrate tissues. For this reason, the median BAF 
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presented in the same document (Sample et al. 1998b) can be as an alternative BAF to 
estimate invertebrate tissue concentrations. It is unclear whether the use of median BAFs 
reduces the uncertainty involved in the estimation of invertebrate tissue concentrations, 
but the likelihood of overestimation of risks is reduced. 

Plant Toxicity 

Toxicity information on the effects of molybdenum on plants is extremely limited. The 
summary of molybdenum toxicity in Efroymson et al. (1997a) places low confidence in 
the value because there are no primary reference data showing toxicity to plants, and the 
NOAEL ESL value is based on unspecified toxic effects. No alternative TRVs were 
available in the literature. The uncertainty associated with the lack of toxicity data for 
terrestrial plants is high. It is unclear whether risks are overestimated or underestimated 
by using the default toxicity value, but overestimation is the more likely scenario. 

Toxicity Reference Values 

The NOAEL and LOAEL TRVs for mammalian receptors were obtained from Sample et 
al. (1996), a CRA Methodology-approved source of TRVs. The LOAEL TRV represents 
an intake rate at which an increased incidence of runts in mouse litters was noted. No 
NOAEL TRV was available, so the NOAEL TRV was estimated from the LOAEL TRV 
by dividing by a factor of 10. The estimation of the NOAEL TRV from the LOAEL TRV 
introduces uncertainty into the risk characterization process. It is unknown where the 
threshold for effects lies at intake rates lower than the LOAEL TRV; therefore, it is 
unclear at which intake-rate the true NOAEL lies. However, this source of uncertainty is 
limited because the LOAEL TRV is of sufficient quality to assess risks and the LOAEL 
TRV endpoint may be predictive of population risks. Risks predicted by the LOAEL 
TRV may be overestimated or underestimated, but the degree of uncertainty is low. 

Background Risk Calculations 

Molybdenum was not detected in background surface soils. Therefore, background risks 
were not calculated for molybdenum in Appendix A, Volume 2, Attachment 9 of the 
RVFS Report. 

1.6 Nickel 

Bioaccum u lation Factors 

There are several important uncertainties associated with the intake and HQ calculations 
for vertebrate receptors. Nickel has two types of bioaccumulation factors used in the 
intake calculations. For the soil-to-plant and soil-to-small mammal BAFs, regression 
equations were used to estimate tissue concentrations. Confidence placed in these values 
is high; however, uncertainty is unavoidable when using even high quality models to 
predict tissue concentrations. In cases without available measurements of tissue 
concentrations, regression-based models are generally the best available predictor of 
tissue concentrations. However, the regression-based BAFs may still overestimate or 
underestimate tissue concentrations of nickel to an unknown degree. , 
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The soil-to-invertebrate BAF used to estimate invertebrate tissue concentrations is based 
on a screening-level upper bound (90th percentile) BAF presented in Sample et al. 
(1998a). This value provides a conservative estimate of uptake from soils to invertebrate 
tissues. This conservative estimate may serve to overestimate nickel concentrations in 
invertebrate tissues. For this reason, the median BAF presented in the same document 
(Sample et al. 1998b) can be used as an alternative BAF to estimate invertebrate tissue 
concentrations. ' 

It is unclear whether the use of median BAFs reduces the uncertainty involved in the 
estimation of invertebrate tissue concentrations, but the likelihood of overestimation of 
risks is reduced. 

Toxicity Reference Values 

Uncertainty is also present in the TRVs used in the default HQ calculations for nickel. 
The NOAEL-based ESL calculated for the deer mouse (insectivore) was equal to 
0.43 1 mgkg, a concentration less than all site-specific background samples (minimum 
background concentration = 3.8 mgkg). The NOAEL TRV used to calculate the ESL 
was estimated from the LOAEL TRV in the CRA Methodology by dividing by a factor of 
10. The LOAEL TRV for mammals (1.33 mg/kg/BW/day) is based on pup mortality in 
rats. Given that the LOAEL TRV is 10 times the NOAEL TRV, a back-calculated soil 
concentration using the LOAEL TRV equals 3.8 mgkg. This concentration is equal to 
the minimum detected concentration of nickel in background soils and would be 
exceeded by 19\0f the 20 site-specific background soil concentrations. Because risks to 0 ecological receptors are not generally expected in background areas, this indicates that 
the default TRVs used to calculate risks for mammals in general, and the deer mouse 
(insectivore) specifically, are too conservative and risks are over-predicted when using 
these TRVs. 

For avian receptors, there is also uncertainty in the quality of the TRVs selected in the 
CRA Methodology to predict population-level effects to birds at RFETS. The TRVs 
selected by PRC (1994) relate to the prediction of edema and swelling in leg and foot 
joints in mallard ducks. The CRA Methodology noted that the nature of the effect 
predicted by the LOAEL TRV is not likely to cause significant effects on growth, 
reproduction, or survival in birds and, subsequently, calculated a threshold TRV. The 
threshold TRV represents an estimate of the point between the NOAEL and LOAEL 
TRVs where effects related to the LOAEL TRV may begin to occur. This point is 
uncertain and it is impossible to accurately estimate where the threshold for effects lies. 
Therefore, the calculation of the threshold TRV may overestimate or underestimate the 
calculated risks by a degree less than half of the difference between the NOAEL and 
LOAEL TRVs. In addition, the ability of the LOAEL TRV endpoint to predict effects to 
populations of avian receptors at RFETS under the assessment endpoints used in this 
CRA is also uncertain. The effect that swelling of leg and toe joints in birds has on 
population-level endpoints is unclear and risk estimations are likely to be conservative 
and over-predict risks related to the assessment endpoints. 

The CRA Methodology prescribed a hierarchy of TRV sources from which TRVs could 
be identified and used without modification. TRVs were selected first from EPA EcoSSL 
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guidance (EPA 2003a) from which no nickel TRVs were available. The second Tier TRV 
source was PRC (1994), from which the LOAEL TRV was obtained and the NOAEL 
TRV was estimated. Because this value appears to be overly-conservative, the third Tier 
TRV source (Sample et a]. 1996) was reviewed for a usable TRV. Sample et al. (1996) 
presents TRVs for birds and mammals. 

The use of these alternative risk calculations serves to provide an estimate of risk using a 
reasonable, yet reduced, level of conservatism for all receptors and a reduction of 
uncertainty (to an unknown extent) for the mourning dove (insectivore) receptor. 

Background Risks 
Nickel was detected in R E T S  background surface soils. Because risks are generally not 
expected at naturally occurring background levels, it is important to calculate the risks 
that would be predicted at naturally occurring concentrations using the same assumptions 
and models as used in the CRA. This provides information necessary to gauge the 
predictive ability of the risk assessment models used in the CRA. In addition, risks 
calculated using background data can provide additional information on the magnitude of 
potentially site-related risks. 

Risks to the PMJM, deer mouse (insectivore and herbivore), coyote (generalist and 
insectivore), American kestrel, and mourning dove (insectivore) were calculated using 
both the UCL and UTL of background soils and default NOAEL, threshold (American 
kestrel and mourning dove only), and LOAEL TRVs. 

NOAEL HQs greater or equal to 1 for all receptors were calculated using both the UCL 
and UTL background surface soil concentrations. NOAEL HQs ranged from 1 for the 
deer mouse (herbivore) to 27 for the PMJM. LOAEL HQs were less than 1 for the deer 
mouse (herbivore), mourning dove (insectivore) and both coyote receptors but greater 
than 1 for the PMJM (HQ = 3), and deer mouse (insectivore) (HQ = 3). These results 
suggest that since potentially significant risks are not typically expected at normal 
background levels that risks using the default HQ calculations may be over-predicted. 
Site-specific background concentrations of nickel do not appear to be elevated as the 
maximum detected background concentration in surface soil samples equaled 14.0 mg/kg 
which is lower than the mean concentration of nickel in Colorado and bordering states 
(18.8 mgkg) as discussed in Attachment 3. These uncertainties should be considered in 
risk management decisions. 

1.7 Tin 

Bioaccumulation Factors 

* The primary source of uncertainty in the risk estimation for tin is in the estimation of 
tissue concentrations. No high-quality regression models or BAF data were available for 
any of the three soil-to-tissue pathways. As a result, plant tissue concentrations are 
estimated using a biotransfer factor from soil-to-plant tissue from Baes et al. (1984). The 
values presented in Baes et al. (1994) were the lowest tier for data quality in the CRA 
Methodology and represent the most uncertain BAF available. It is unclear whether the 
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0 Baes et al. (1984) BAFs overestimate or underestimate uptake into plant tissues, and the 
magnitude of uncertainty is also unknown but could be high. 

No data were available to estimate invertebrate concentrations from soil. As a result, a 
default value of 1 was used. This value assumes that the concentration in invertebrate 
tissues is equal to the surface soil concentration. There is a large degree of uncertainty in 
this assumption. Because tin is not expected to bioaccumulate in the food chain, 
invertebrate tissue concentrations are likely to be overestimated to an unknown degree 
using this BAF. The lack of quality soil-to-plant and soil-to-invertebrate BAFs directly 
affects the quality of the soil-to-small mammal BAF that uses the previous two values in 
its calculation. Compounding the uncertainty for this BAF is a food-to-tissue BAF, again 
from Baes et al. (1984). It is unclear to what degree and direction that uncertainty can be 
estimated for the soil-to-small mammal SA@, but the uncertainty associated with the 
estimated small mammal tissue concentrations is high. 

Toxicity Reference Values 

The NOAEL and LOAEL TRVs for mammalian receptors were obtained from PRC 
(1994). The selected NOAEL TRV is protective of systemic effects in mice. These 
effects are not associated with the assessment endpoints for mammalian receptors at 
RFETS and, therefore, are overly conservative for use in the CRA. However, the LOAEL 
TRV selected by PRC (1994) is from a proper endpoint for use in the CRA and is 
described by PRC (1994) as predictive of a mid-range of effects less than mortality. 
Therefore, while the uncertainty related to the NOAEL TRV for mammals is high, the 
uncertainty for the LOAEL TRV is considerably lower. For this reason, no alternative 
TRVs are recommended in the uncertainty analysis. 

For avian receptors, the TRVs selected for use in the CRA were also obtained from PRC 
(1994) and represent a paired NOAEL and LOAEL from a study on Japanese quail 
reproduction. No effects on reproduction were noted at the NOAEL, while reduced 
reproduction was noted at the LOAEL intake rate. Because the endpoints represented by 
the TRVs are appropriate for use in the CRA, the uncertainty in the avian TRVs for tin is 
considered to be low. 

Background Risk Calculations 

Tin was not detected in background surface soils, therefore, background risks were not 
calculated for tin in Appendix A, Volume 2, Attachment 9 of the RWS Report. 

0 

1.8 Vanadium 

Bioaccumulation Factors 

The soil-to-invertebrate and soil-to-plant BAFs used to estimate invertebrate tissue 
concentrations are both based on screening-level upper-bound (90th percentile) BAFs 
presented in Sample et al. (1998a) and ORNL (1998). These values provide conservative 
estimates of uptake from soils to invertebrate and plant tissues. This conservative 
estimate may serve to overestimate vanadium concentrations in tissues. For this reason, 
the median BAFs presented in the same documents were used as alternative BAFs to 
estimate invertebrate and plant tissue concentrations. It is unclear whether the use of 
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median BAFs reduces the uncertainty involved in the estimation of invertebrate tissue 
concentrations, but the likelihood of overestimation of risks is reduced. 

Toxicity Reference Values 

The NOAEL and LOAEL TRVs for mammalian receptors were obtained from Sample et 
al. (1996), a CRA Methodology-approved source of TRVs. The LOAEL TRV represents 
an intake rate at which a decrease in reproductive success in mice was noted. No NOAEL 
TRV was available, so the NOAEL TRV was estimated from the LOAEL TRV by 
dividing by a factor of 10. The estimation of the NOAEL TRV from the LOAEiL TRV 
introduces uncertainty into the risk characterization process. It is unknown where the 
threshold for effects lies at intake rates lower than the LOAEL TRV; therefore, it is also 
unclear at which intake-rate the true NOAEL lies. However, this source of uncertainty is 
limited because the LOAEL TRV is of sufficient quality to assess risks and the LOAEL 
TRV endpoint may be predictive of population risks. Risks predicted by the LOAEL 
TRV may be overestimated or underestimated, but the degree of uncertainty is low. 

Background Risks 

Vanadium was detected in RFETS background surface soils. Because risks are generally 
not expected at naturally occurring background levels, it is important to calculate the 
risks that would be predicted at naturally occurring concentrations using the same 
assumptions and models as used in the CRA. This provides information necessary to 
gauge the predictive ability of the risk assessment models used in the CRA. In addition, 
risks calculated using background data can provide additional information on the 
magnitude of potentially site-related risks. 

Risks to the PMJM receptor were calculated using both the UCL and UTL of background 
soils and default NOAEL and LOAEL TRVs. 

NOAEL HQs greater or equal to 1 for were calculated using both the UCL and UTL 
background surface soil concentrations for the PMJM receptor. NOAEL HQs ranged 
from 1 using the UCL to 2 using the UTL EPCs. LOAEL HQs were less than 1. These 
results indicate that HQs calculated in the risk estimation are not overly conservative in 
terms of predicting risk at natural background concentrations. 

1.9 Zinc 

Bioaccumulation Factors 
For the soil-to-plant, soil-to-invertebrate, and soil-to-small mammal BAFs, regression 
equations were used to estimate plant tissue concentrations. Confidence placed in these 
values is high. Uncertainty is unavoidable when using even ,high-quality models to 
predict tissue concentrations. However, in cases without available measurements of tissue 
concentrations, regression-based models are the best available predictor of tissue 
concentrations. The regression-based BAFs may overestimate or underestimate tissue 
concentrations of zinc to an unknown degree. 
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Toxicity Reference Values 

The NOAEL and LOAEL TRVs for mammalian receptors were obtained from PRC 
(1994), a CRA Methodology-approved source of TRVs. The LOAEL TRV represents an 
intake rate at which an increased incidence of fetal developmental effects in rats. No 
NOAEL TRV was available, so the NOAEL TRV was estimated from the LOAEL TRV 
by dividing by a factor of 10. The estimation of the NOAEL TRV from the LOAEL TRV 
introduces uncertainty into the risk characterization process. It is unknown where the 
threshold for effects lies at intake rates lower than the LOAEL TRV; therefore, it is 
unclear at which intake-rate the true NOAEL lies. However, this source of uncertainty is 
limited because the LOAEL TRV is of sufficient quality to assess risks and the LOAEL 
TRV endpoint may be predictive of population risks. Risks predicted by the LOAEL 
TRV may be overestimated or underestimated but the degree of uncertainty is low. 

Background Risks 
Zinc was detected in RFETS background surface soils. Since risks are generally not 
expected at naturally occurring background levels, it is important to calculate the risks 
that would be predicted at naturally occurring concentrations using the same assumptions 
and models as used in the CRA. This provides information necessary to gauge the 
predictive ability of the risk assessment models used in the CRA. In addition, risks 
calculated using background data can provide additional information on the magnitude of 
potentially site-related risks. 

Risks to the PMJM receptor were calculated using both the UCL and UTL of background 
soils and default NOAEL and LOAEL TRVs. 

NOAEL HQs greater than 1 for were calculated using both the UCL and UTL 
background surface soil concentrations for the PMJM receptor. LOAEL HQs were less 
than 1 for the PMJM receptor. These results indicate that HQs calculated in the risk 
estimation are not overly conservative in terms of predicting risk at natural background 
concentrations when the LOAEL TRV is used. The NOAEL TRV may be somewhat 
over-conservative. 

0 

1.10 Bis(2-ehtylhexy1)phthalate 

Bioaccumulation Factors 

Both invertebrate and small mammal tissue concentrations for bis(2-ethy1hexyl)phthalate 
were estimated using uptake models based on the log &, of bis(2-ehtylhexy1)phthalate. 
As cited in the CRA Methodology, if organic ECOIs with no empirically calculated 
BAFs available in the first two sources, log I(0, equations are used (as presented and 
modified in the EPA EcoSSL [EPA 2003al). These values are more uncertain than 
empirically based BAFs and are likely to overestimate tissue concentrations to an 
unknown degree. This uncertainty is compounded in the soil-to-small mammal BAF that 
uses both the soil-to-invertebrate and soil-to-plant (also log &,-based) BAFs to estimate 
the diet of the small mammal. A second model is then used to estimate the amount of 
ECOI transferred from prey food to prey tissues. This compounded uncertainty may 0 
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overestimate the concentrations of bis(2-ethylhexyl) phthalate by an even larger degree 
than was noted for the soil-to-invertebrate pathway. 

Toxicity Reference Values 

Appendix B of the CRA Methodology presents only a NOAEL TRV for avian effects 
from bis(2-ethylhexy1)phthalate. No reproductive effects were noted in ring doves at a 
dose of 1 .I  mgkg/BW/day. Because no effects were noted at the highest dose level in the 
study presented in the CRA Methodology, EPA's Ecotox database was searched for an 
alternative study. The following study was identified as applicable for use in the risk 
characterization. 

European starlings were fed a concentration of 0,25, and 250-mg/kg 
bis(2-ethylhexy1)phthalate via capsules daily (O'Shea and Stafford 1980). Significant 
increases in body weight were noted at the 25-mg/kg level, which was identified as the 
LOAEL. While the effects of increased body weight on the health of bird populations is 
questionable, the resulting TRV is used as the LOAEL for the risk characterization. No 
food ingestion rates or body weight for the animals used in the study were provided in the 
Ecotox database, so they were estimated. The body weight and ingestion rate for the 
American robin (EPA 1993) were used as surrogates (body weight = 0.077 kg; food 
ingestion rate = 1.52 mg/kg/BW/day). Converting the 25-mg/kg concentration to a dose 
resulted in a LOAEL TRV equal to 214 mgkg. Given the questionable endpoint used in 
the LOAEL study, the risks calculated using the LOAEL are likely to be overestimated to 
an unknown degree. The uncertainty associated with the TRVs used to assess risk to 
avian receptors from bis(2-ethy1hexyl)phthalate is high. 

Background Risk Calculations 

Bis(2-ethylhexy1)phthalate was not analyzed for in background surface soils. Therefore, 
background risks were not calculated for bis(2-ethylhexy1)phthalate in Appendix A, 
Volume 2, Attachment 9 of the RWS Report. 

1.1 1 Di-n-butylphthalate 

Bioaccumulation Factors 

Both invertebrate and small mammal tissue concentrations for di-n-butylphthalate were 
estimated using uptake models based on its log &,,,. As cited in the CRA Methodology, if 
organic ECOIs with no empirically calculated BAFs available in the first two sources, log 
&" equations are used (as presented and modified in the EPA EcoSSL lEpA 2003al). 
These values are more uncertain than empirically based BAFs and are likely to 
overestimate tissue concentrations to an unknown degree. This uncertainty is 
compounded in the soil-to-small mammal BAF, which uses both the soil-to-invertebrate 
and soil-to-plant (also log KO,-based) BAFs to estimate the diet of the small mammal. A 
second model is the used to estimate the amount of ECOI transferred from prey food to 
prey tissues. This compounded uncertainty may overestimate the concentrations of di-n- 
butylphthalate by a larger degree than noted for the soil-to-invertebrate pathway. 
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Toxicity Reference Values 

The TRV used was obtained from Sample et al. (1996) from a study of reproductive 
effects in ring doves. Changes in eggshell thickness were noted at the LOAEL intake rate. 
No NOAEL TRV was available, so the NOAEL TRV was estimated from the LOAEL 
TRV by dividing by a factor of 10. The estimation of the NOAEL TRV from the LOAEL 
TRV introduces uncertainty into the risk characterization process. It is unknown where 
the threshold for effects lies at intake rates lower than the LOAEL TRV; therefore, it is 
unclear at which intake-rate the true NOAEL lies. However, this source of uncertainty is 
limited since LOAEL TRV is of sufficient quality to assess risks and the LOAEL TRV 
endpoint may be predictive of population risks. Risks predicted by the LOAEL TRV may 
be overestimated or underestimated, but the degree of uncertainty is low. 

Background Risk Calculations 

Di-n-butylphthalate was not analyzed for in background surface soils. Therefore, 
background risks were not calculated for di-n-butylphthalate in Appendix A, Volume 2, 
Attachment 9 of the RWS Report. 

1.12 PCB (Total) 

Bioaccumulation Factors 

For the soil-to-plant, soil-to-invertebrate, and soil-to-small mammal BAFs, regression 
equations were used to estimate plant tissue concentrations. Confidence placed in these 
values is high. Uncertainty is unavoidable when using even high-quality models to 
predict tissue concentrations. However, in cases without available measurements of tissue 
concentrations, regression-based models are the best available predictor of tissue 
concentrations. The regression-based BAFs may overestimate or underestimate tissue 
concentrations of total PCBs to an unknown degree. 

A higher level of uncertainty is associated with the log &,-based soil-to-small mammal 
BAF, which uses both the soil-to-invertebrate and soil-to-plant (also log KO,-based) 
BAFs to estimate the diet of the small mammal. The food-to-tissue model used in the 
second step of the estimation of total PCB concentrations in small mammals is used to 
estimate the amount of PCBs transferred from prey food to prey tissues. This 
compounded uncertainty may overestimate the concentrations of total PCBs by a larger 
degree than noted for the soil-to-invertebrate pathway. 

Toxicity Reference Values 

For avian receptors, total PCB TRVs were obtained from the database of TRVs from 
PRC (1994). The LOAEL TRV was derived from a study of reproductive effects in 
chickens. At the LOAEL intake rate, a significant decrease in egg hatchability was noted. 
The NOAEiL TRV is set at an intake rate that showed potential effects on egg hatchability 
in chickens and then reduced by one-tenth to convert the concentration to a NOAEL. 
Because the NOAEL and LOAEL TRVs came from two different studies with different 
methods and the NOAEL TRV was estimated from an effect-based TRV, no threshold 
TRV has been calculated for birds. The estimation of the NOAEL TRV from a LOAEL 
TRV introduces uncertainty in the NOAEL TRV. However, because the LOAEL TRV is 
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based on endpoints appropriate for use by receptors in the NNEU, the uncertainty 
associated with the TRVs is considered low. The TRVs may overestimate or 
underestimate risk to an unknown degree. 

Background Risk CalcuIations 

PCB was not analyzed for in background surface soils. Therefore, background risks were 
not calculated for PCB in Appendix A, Volume 2, Attachment 9 of the RUFS Report. 
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